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Appendix 1 
Summary of thin sections and petrography 
Appendix 1 
Location of rock chip samples utilised for thin 
sections are shown on Figs. 1 and 2, with the 
exception of sample 726 (Tabule) which is 
shown on Photoplate 2 (main text) and sample 803 
which was collected 0.3km north of Marisa. 
The thin sections, with summary of petrography 
and alteration are tabulated in Table 1. 
Note explanations of symbols used follows Table 1. 
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Summary of thin sections anc. petrography. 
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Symbols and Abbreviations 
1) Slide numbering: 
6 8 ( 2) (2) refers to number of slides 
available of sample 68. 
Drill core samples numbered in terms of 
depth. 
PS refers to polished section 
0 Utah slide 
2) Classification: 
TpV T Tertiary 
p Pani Volcanics 
V volcanic rock, unit unspecified 
Tpi I Unit I 
II Unit II 
3) Lithology and composition: 
Q, qtz quartz 
pl plagioclase 
sa sanidine 
bi biotite 
hb hornblende 
ep epidote 
AC actinolite 
mag magnetite 
chl chlorite 
Kf K-feldspar 
he hematite 
spec he specular hematite 
sil silicified 
R, rhyd rhyodacite 
rhy rhyolite 
gd granodiorite 
mgd microgranodiorite 
metadol metadolerite 
porph porphyritic 
accret accretionary 
X, xn xenolith 
z zoned 
br breccia 
blk black 
A amphibolite 
4) Texture: 
A angular 
S subrounded 
U unsorted 
Appendix 2 
Drillhole Logs GPD 1-7 
Notes: 1) Drill logs are contained in map 
pocket. 
2) Geological symbols used are 
summarised on following page. 
3) TS Thin section sample 
XRD X-ray diffraction analysis sample. 
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SYMBOLS 
R.hyod.o.ctbc lapdiL tuff 
F1ne act d. -!uH 
Contorted flow bandtnq 
t--\ass flow te><tures ; .fla.sar te><ture. 
Or1ente ct fabr1cs. 
I~~ense How la~ertV\~ S'+reak'1 iexfure. 
Open v~Aqql1 ira.dt-\v1n9 
IV\~ense fv-adurtnq 1 s-he~r\n~ J tau.l~,n~. 
~~dra.t..\ltc {r~dunn~ ) -fractures 1nJdled. b~ 
c~alce&on(c. sdtcQ.. 
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Appendix 3 
Chlorite analyses from GPD4 
Notes: 1) The chlorite analyses are from 11 
levels in GPD4. 
2) An original classification was made by 
grouping similar analyses and dividing 
the chlorite into 3 types upon FeO/MgO 
ratio. A fourth type of minor 
importance contained Sio2-rich 
chlorite analyses, with low FeO and MgO. 
3) Plots of data illustrated in the text 
shows the analyses fall more logically 
into 2 groups; CHLl < 12% MgO and 
CHL2 > 12% MgO (water-free total of 85%). 
CHLl corresponds to type III while CHL2 
corresponds to the remaining analyses. 
The original classification is retained 
as it was based as far as possible on the 
coherence of all elements in any one 
chlorite type. 
4) The structural formula (S.F.) is calculated 
on the basis of 14 oxygens and from the 
average of a number of analyses. 
5) 8A, 8B, etc. refer to the same area of 
chlorite alteration, and correspond to 
adjacent points analysed. 
6) Analyses performed on the energy 
dispersive TPD electron microprobe. 
Research School of Earth Sciences, ANU. 
Normal operating conditions; lSkV, 3nA, 
100 sec count time. Spectral stripping 
and computer programs by Ware (1980). 
GPD4 143m level 
143(4) Chlorite replacing biotite phenocrysts 
Type I 
BA 16A 168 16C 1S8 17A 20A 21A 26A AV S.F. (9) 
Si02 26.SO 26.48 26.81 26.3S 26.SS 27.4S 2S.94 2S.BS 26.31 26.47 2.84S2 
Al203 19.S7 19.63 19.98 19.67 19.9S 19.86 19.71 19.49 19.83 19.74 2.S014 
FeO 23.32 23.47 22.36 23.0S 22.84 21.6S 23.2S 23.44 22.99 22.93 2.0611 
MnO 0.68 0.81 0.7S 0.76 0.67 0.66 0.84 0. 72 0.73 0.74 0.0672 
MgO 14.92 1S.38 1S.09 lS.lB lS.OO 1S.37 1S.09 1S.29 lS.lB 1S.16 2.4286 
K20 0.11 0.14 
Na20 
Cl 0.06 0.07 
Total 84.99 BS.77 84.99 BS.Ol BS.Ol 84.99 8S.OO 8S.OO BS.OS 8S.04 9.903S 
Type II 
6A 68 6C lSA 142-S 142-6 11A 12A BB lOA AV S.F. (10) 
Si02 26.70 26.21 26.29 26.61 27.08 27.08 27.27 27.07 27.7S 27.18 26.92 2.903S 
Ti02 0.14 0.09 
A1203 20.43 19.63 20.04 19.69 19.66 19.6S 20.SB 20.13 19.77 20.08 19.96 2.S380 
FeO 23.89 2S.S2 23.32 24.33 24.SB 24.60 22.8S 22.31 22.46 23.89 23.78 2.14S3 
MnO 0.60 O.S4 0.68 0.68 o. 72 o. 72 0.78 0.86 o.ss O.S9 0.67 0.0609 
MgO 13.36 12.86 14.92 13.66 12.46 12.46 13.90 14.38 14.38 13.24 13.56 2.1798 
CaO 0.08 0.08 
K20 0.06 0.21 0.21 
Na20 0.22 0.21 O.lS 0.14 
Cl 0.06 0.08 0.11 
Total 84.98 84.88 84.99 84.97 85.01 BS.Ol 85.76 85.00 BS.OO 84.98 84.89 9.8275 
Type IV 
14A 148 18A 27A 33A 142-1 143-2 143-3 *SA 
AV S.F. (B) 
Si02 32.23 28.33 27.88 27.73 28.64 30.11 30.20 28.76 43.19 29.24 3.0671 
Ti02 3.16 
A1203 24.82 21.18 21.12 20.80 21.45 21.72 22.82 20.1S 31.71 21.76 2.6910 
FeO 16.67 20.S8 22.10 22.60 20.4S 20.83 20.15 21.2S 4.5S 20.58 1.8052 
MnO 0.38 0.69 O.S6 0.68 0.61 0.56 o.so O.S4 0.19 0.56 0.0498 
MgO 10.89 13.80 13.19 13.18 13.83 11.34 10.98 13.82 1. 75 12.63 1. 9741 
cao 
K20 O.lS 0.06 0.13 0.35 0.27 1.33 
Na20 0.19 0.31 0.21 
Cl o.os 0.06 
Total 84.99 84.97 84.97 84.99 84.79 as.oo BS.OO 85.00 84.77 9.S872 
* Analysis SA quartz + K-feldspar + anatase replace biotite 
Not included in average 
GPD4 190m level 
190(4) Chlorite replacing biotite phenocrysts 
Type I 
3A 3B 3C lA 2A 2B 2C AV (7) S.F. 
Si02 26.26 26.71 26.34 26.61 26.65 26.76 27.28 26.66 2.8757 
Al203 18.25 18.35 18.21 19.27 18.26 18.09 18.52 18.42 2.3426 
FeO 23.22 23.71 23.41 23.47 22.71 22.95 22.74 23.17 2.0904 
MnO 0.90 0. 76 0.93 0.43· 0.84 0.69 0.62 0.79 0.0719 
MgO 16.38 15.84 16.03 15.22 16.27 16.51 15.77 16.00 2.5720 
K20 
Na20 
Cl 0.013 
Total 85.01 85.37 84.92 85.00 84.73 85.00 84.94 85.04 9.9526 
* 
Not included in average 
Type II 
Type IV 
lB S.F. 20 SA SB 
AV S.F. (3) 
Si02 26.94 2.906 
Al203 19.45 2.474 Si02 28.66 30.55 32.35 30.52 3.1538 
FeO 23.33 2.195 Al203 19.81 23.17 22.98 21.99 2.6788 
MnO 0.23 0.021 FeO 21.79 18.47 17.29 19.18 1.6573 
MgO 14.06 2.261 MnO 0.31 0.40 0.34 0.35 0.0304 
MgO 14.42 12;30 11.98 12.90 1.9864 
Total 85.01 9.857 K20 0.09 0.06 
Cl 
Total 84.99 84.98 85.00 84.94 9. 5067 
190(4) Chlorite replacing plagioclase phenocrysts 
Type I 
7A/E lOA lOB llA llB 13A/E 17A 19A/E AV S.F. (8) 
SiO 28.49 28.47 28.66 29.53 27.96 30.00 29.03 29.62 28.97 3.0559 
Al263 19.41 18.89 19.08 20.38 19.86 21.02 19.68 19.39 19.71 2.4454 
FeO 21.46 22.44 21.18 20.31 21.41 19.61 20.29 20.10 20.85 1.8353 
MnO 0.51 0.28 0.31 0.35 0.52 0.42 0.36 0.49 0.41 0.0367 
MgO 15.13 14.94 15.76 14.41 15.24 13.95 15.62 15.40 15.06 2.3621 
Total 85.00 85.02 84.89 84.98 84.99 85.00 84.98 85.00 85.00 9.7354 
190(4) Chlorite + quartz in veins 
Type I 
8A 8B/E 8C/E 9A/E 9B 9C 90 16B/E 160/E 16A 
Si02 27.98 28.02 28.08 28.69 29.53 28.89 28.58 29.83 29.53 28.96 
Al203 20.18 20.09 19.91 20.31 19.65 20.09 20.34 20.94 20.37 20.92 
FeO 22.63 22.72 21.98 20.84 20.55 21.36 21.58 20.78 20.91 21.53 
MnO 0.53 0.46 0.57 0.46 0.38 0.41 0.46 0.39 0.33 0.40 
MgO 13.69 13.72 14.44 14.70 14.89 14.26 14.03 13.07 13.86 13.19 
Total 85.01 85.01 84.98 85.00 85.00 85.01 84.99 85.01 85.00 85.00 
AV S.F. 
(11) 
Si02 28.83 3.0407 
Al203 20.23 2.5155 
FeO 21.38 1.8860 
MnO 0.43 0.0387 
MgO 14.13 2.2206 
Total 85.00 9. 7015 
190(4) Chlorite replacing groundmass 
Type I 
6A/E 12A/E 12B l2C/E AV S.F. (4) 
Si02 29.08 28.73 28.70 29.12 28.91 3.0452 
Al203 19.12 19.49 19.58 19.21 19.35 2.4032 
FeO 21.12 20.91 20.57 20.60 20.80 1.8324 
MnO 0.43 0.48 0.43 0.42 0.44 0.0392 
MgO 15.25 15.40 15.70 15.66 15.50 2.4331 
Total 85.00 85.01 84.98 85.01 85.00 9.7531 
190(4) Chlorite rosettes in quartz aggregates in groundmass 
Type IV 
Si02 
Al203 
FeO 
MnO 
MgO 
cao 
Cl 
Total 
16C 160 AV s.F. (2) 
30.62 29.47 30.05 3.1396 
21.48 20.33 20.91 2.5757 
19.93 20.87 20.40 1. 7823 
0.46 0.33 0.40 0.0352 
12.36 13.84 13.10 2.0397 
0.07 0.08 
0.07 0.06 
84.99 84.98 *84.86 9.5725 
* CaO assumed to be due to carbonate is excluded 
in structural formula (S.F.) 
21A 
29.03 
19.68 
20.29 
0.36 
15.62 
84.98 
GPD4 214m level 
214(4) chlorite replacing biotite phenocrysts 
Type III 
2 2B 2C 3 8 BI 1 BI 2 BI 3 AV * S.F. 
(8) 
Si02 26.31 28.09 26.98 28.48 26.32 26.15 26.52 27.24 27.01 2.9758 
Al203 19.00 20.02 18.83 . 18.22 18.87 18.88 18.50 19.33 18.96 2.4627 
FeO 28.61 25.88 25.73 25.06 28.69 26.70 26.56 27.26 26.81 2.4700 
MnO 0.63 0.70 0.85 o. 75 0.58 0.94 0.81 0.51 o. 72 0.0669 
MgO 10.07 9.74 12.06 11.75 10.02 12.14 12.42 10.42 11.07 1.8179 
cao 0.12 0.11 0.03 
K20 0.15 0.35 0.27 0.38 0.20 0.19 0.19 0.24 0.25 
Na20 0.24 0.21 0.16 0.25 0.32 0.15 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 9.7933 
CaO, K20, Na20 not included in structural formula 
214(4) chlorite replacing plagioclase phenocrysts 
Type III 
1 7 7B 9B 9C 90 PLI PL2 AV 7" S.F. 
(8) 
Si02 26.16 26.26 26.04 26.02 25.48 25.99 26.71 26.13 26.10 2.9155 
Al20 3 18.63 18.77 18.56 18.92 19.12 18.98 18.94 18.85 18.85 2.4822 
FeO 29.68 29.77 30.11 29.37 30.18 28.87 28.26 29.87 29.51 2.7567 
MnO 0.60 0.44 0.53 0.59 0.51 0.57 0.58 0.51 0.54 0.0510 
MgO 9.74 9.66 9.63 10.10 9.44 10.34 10.29 9.50 9.84 1.6378 
CaO 0.08 0.01 
K20 0.19 0.09 0.13 0.15 0.14 0.08 
Na20 0.27 0.25 0.07 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 9.8432 
* excluding 9C 
.,. CaO, K20, Na20 not included in structural Formula 
GPD4 227m level 
227(4) Chlorite replacing biotite phenocrysts 
T':lP" I 
1 2 15 15B 17 17B 19 26 39 AV S.F. (9) 
Si02 26.15 25.97 26.43 26.43 26.04 26.53 26.52 26.31 25.90 26.25 2.8688 
Al203 17.21 17.61 17.71 17.45 17.41 18.20 17.61 18.59 19.63 17.94 2.3116 
FeO 26.29 25.36 23.57 24.60 26.11 24.93 23.18 25.19 24.72 24.88 2.2742 
MnO 0.92 0.97 0.88 0. 72 1.00 0.94 1.02 0.78 0.69 0.88 0.0814 
MgO 14.21 14.99 16.25 15.80 14.43 14.42 16.61 14.13 14.01 14.98 2.4397 
K20 0.15 0.07 
Na20 0.17 
Cl 0.07 0.08 
Total 85.00 84.90 85.01 85.00 84.99 85.02 85.01 85.00 84.95 84.93 9.9757 
Type II 
17C 25 25B 30 30B AV S.F. (5) 
Si02 26.83 25.39 25.73 26.06 25.75 25.95 2.8523 
Al203 18.44 19.21 19.14 19.25 19.21 19.05 2.4685 
FeO 25.72 26.63 26.59 25.57 26.65 26.23 2.4115 
MnO 0.69 0.58 0.62 0.55 0.51 0.59 0.0548 
MgO 12.94 12.96 12.92 13.40 12.68 12.98 2.1261 
cao 0.07 
K20 0.08 0.07 
Na20 0.14 0.23 0.15 
Cl 0.07 
Total 84.98 85.00 85.00 84.83 85.02 84.80 9.9132 
Type III 
lA 28 31 32 AV S.F. (4) 
Si02 25.89 25.33 25.36 25.81 25.60 2.8759 
Al203 18.42 18.46 19.06 19.15 18.77 2.4858 
FeO 28.67 31.63 29.77 30.70 30.19 2.8364 
MnO 0.66 0.54 0.45 0.49 0.54 0.0513 
MgO 11.05 8.74 10.36 8.86 9.75 1.6322 
K20 0.09 
Na20 0.23 
Cl 
Total 85.01 84.70 85.00 85.01 84.85 9.8816 
227 ( 4) Chlorite replacing plagioclase phenocrysts 
Type I 
PLI PL3 PL4 AV S.F. (3) 
sio2 25.76 25.40 25.56 25.57 2.8665 
Al203 18.73 18.61 18.92 18.75 2.4779 
FeO 28.49 31.38 30.22 30.03 2.8156 
MnO 0.68 0.42 0.62 0.57 0.0539 
MgO 11.33 9.17 9.68 10.06 1.6806 
Total 84.99 84.98 85.00 84.98 9.8945 
Type n 
Chl Re Plag Chl 227 2A 6 PL2 AV S.F. (4) 
Si02 26.38 26.44 26.71 27.26 26.70 2.9231 
Al203 18.33 17.81 18.01 17.40 17.89 2.3090 
FeO 25.73 25.78 25.71 26.05 25.82 2.3643 
MnO 0.97 0.83 0.73 0.83 0.84 0.0776 
MgO 13.82 14.01 13.84 13.46 13.78 2.2485 
Total 85.32 84.87 85.00 85.00 85.03 9.9225 
T°C 245 251 220 228 236±14 222 
227(4) Chlorite replacing groundmass 
Type III 
S.F. 
Si02 25.77 2.880 
Al203 18.41 2.425 
FeO 29.24 2.733 
MnO 0.84 0.080 
MgO 10.75 1.790 
Total 85.01 9.908 
Type II 
Si02 
Ti02 
Al20J 
FeO 
MnO 
MgO 
cao 
K20 
Na20 
Total 
Type II 
Si02 
Al203 
FeO 
MnO 
MgO 
cao 
K20 
Na20 
Total 
GPD4 236m leve 1 
236(4) chlorite replacing biotite phenocrysts 
8 8B BI l BI 2 4 4B AV 
(6) 
* S.F. 
27.11 27.09 26.96 27.13 25.94 26.82 26.84 2.9517 
0.12 
18.87 18.80 18.37 18.07 18.97 18.34 18.57 2.4077 
25.59 24.69 27.08 26.91 29.35 26.70 26.72 2.4577 
0.56 0.73 0.68 0.71 0.50 0.62 0.63 0.0588 
12.73 13.68 11.50 11.96 10.08 12.08 12.01 1.9687 
0.09 0.08 0.11 0.04 
0.06 0.33 0.22 0.16 0.22 0.17 
85.00 85.00 85.00 85.00 85.00 85.00 84.98 9.8446 
Ti02, CaO, K20, Na20 not included in structural formula 
2 
236 (4) chlorite replacing plagioclase phenocrysts 
2B 2A lB 7D 5 58 AV 
(7) 
* S.F. 
27.68 27.54 27.28 27.61 26.63 27.07 
18.13 18.39 18.41 18.02 18.72 17.79 
24.23 23.99 24.00 24.41 26.34 25.21 
27.84 27.38 2.9742 
17.94 18.20 2.3307 
24.58 24.68 2.2422 
0.62 0.67 0.78 0.64 0.74 0.96 
14.34 14.35 14.45 14.08 12.42 13.82 
0.08 0.13 
0.06 0.09 0.15 
0.15 
o. 75 0. 74 0.0679 
13.66 13.87 2.2454 
0.11 0.05 
0.14 0.06 
0.02 
85.00 85.00 85.00 84.98 85.00 85.00 85.00 85.00 9.8604 
CaO, K20, Na2o not included in structural formula 
Type III 
Si02 
Al203 
FeO 
MnO 
MgO 
CaO 
K20 
Na20 
Total 
Type II 
Total 
7 7B 7C 6 6B 
26.29 26.40 26.45 26.66 26.89 
18.62 18.50 18.57 17.94 18.13 
28.98 29.14 29.04 28.47 28.07 
0.55 0.49 o.ss 0.47 0.51 
10.28 10.39 10.31 11.27 11.34 
0.08 
0.08 0.12 0.09 0.10 0.07 
0.19 
~-~ e.~ e.oo e.oo e.oo 
9 9B 
27.07 26.32 
18.87 18.68 
28.27 29.38 
0.43 0.52 
10.17 9.95 
0.19 0.16 
85.00 85.00 
9C AV 
(8) 
26.79 26.60 
18.90 18.52 
28.36 28.71 
0.51 o.so 
10.17 10.49 
0.08 0.02 
0.19 0.13 
0.02 
85.00 84.99 
~ CaO, K20, Na20 not included in structural formula 
236(4) chlorite+ quartz in vein 
7E 7F AV 
( 3) 
S.F. 
27.50 27.28 27.09 27.29 2.9683 
18.53 18.41 18.29 18.41 2.3608 
23.71 23.92 25.76 24.46 2.2248 
0.85 0.66 0.63 0.71 0.0654 
13.76 14.66 12.88 13.77 2.2320 
0.09 
0.12 0.07 
0.08 0.06 
0.08 0.09 
84.79 85.00 84.82 84.86 9.8513 
'f' S.F. 
2.9551 
2.4256 
2.6677 
0.0467 
l. 7371 
9.8322 
GPO 4 260m level 
260(4) chlorite replacing biotite phenocrysts 
Type II 
BI 2B BI 4B AV * S.F. 
(2) 
Si02 27.17 26.69 26.93 2.9366 
Al203 19.03 18.76 18.90 2.4297 
FeO 25.20 25.20 25.20 2.2980 
MnO 0.88 0.73 0.81 0.0747 
MgO 12.40 13.55 12.98 2.1093 
K20 0.32 0.06 0.19 
Total 85.00 85.00 85.01 9. 8483 
* K20 not included in structural formula 
Type III 
BI 1 BI lB BI 2 BI 3 BI 3B BI 4 BI 5 BI 6 BI 7 
Si02 24.41 25.28 25.12 24.80 24.87 24.45 24.96 23.95 24.96 
Al203 19.26 19.46 19.26 19.18 19.13 19.14 19.22 19.42 18.83 
FeO 33.11 30.57 32.01 31.17 30.44 32.99 31.00 34.75 29.01 
MnO 0.51 0.65 0.67 0.70 0.88 0.42 0.69 0.36 0.94 
MgO 7. 7l 8.95 7.84 8.98 9.58 7.82 9.12 6.52 11.16 
CaO 0.11 
K20 0.08 0.10 0.17 0.10 
Na20 0.18 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 
* BI 7 not included in average 
+ Cao, K20, Na20 not included in structural formula 
260(4) Chlorite replacing plagioclase phenocrysts 
Type II 
1 2 2C 3 PL I PL 4B Av + S.F. 
(6) 
Si02 25.39 24.74 25.28 26.17 27.33 27.54 26.08 2.8664 Al203 19.21 19.08 18.48 18.96 18.83 18.92 18.91 2.4503 FeO 26.69 27.23 26.50 26.09 26.16 24.81 26.25 2.4126 MnO 0.91 1.13 1.25 0.84 0.57 0.61 0.89 0.0826 MgO 12.80 12.81 13.49 12.87 12.05 12.76 12.80 2.0969 CaO 0.23 0.04 
K20 0.08 0.07 0.12 0.03 
Na2o 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 9.9088 
+ CaO, K20 not included in structural formula. 
Av 
(9) 
24.76 
19.21 
31.67 
0.65 
* 8.31 
84.61 
+ S.F. 
2.8202 
2.5794 
3.0170 
0.0630 
1.4106 
9.8902 
260(4) Chlorite replacing plagioclase phenocrysts 
Type III 
2B 20 4 PL 4 PL 5 Av * S.F. 
(5) 
Si02 25.02 26.05 26.58 26.52 24.95 25.82 2.8864 
Al20 3 19.03 18.83 18.89 19.26 18.85 18.97 2.5001 
FeO 30.73 29.34 27.00 26.98 32.47 29.30 2.7393 
MnO o. 72 0.32 0. 79 0.67 0.38 0.58 0.0551 
MgO 9.18 10.23 11.63 11.25 8.22 10.10 1.6827 
cao 0.12 0.11 0.19 0.12 0.11 
K20 0.13 0.03 
Na2o 0.20 0.24 
Total 85.00 85.00 85.00 85.00 85.00 84.91 9.8636 
* K20, Na20 not included in structural formula. 
284 (4) Chlorite replacing plagioclase phenocrysts 
Type IV 
PL PL 3 Av * S.F. 
(2) 
Si02 27.76 27.82 27.79 3.0068 
Al203 17.84 18.22 18.03 2.2999 
FeO 24.24 23.26 23.75 2.1489 
MnO 1.10 0. 71 0.91 0.0832 
MgO 13.88 14.70 14.29 2.3043 
cao 0.11 0.05 
K20 0.17 0.16 0.17 
Total 85.00 85.00 84.99 9.8431 
* CaO, K20 not included in structural formula. 
GPD4 284m level 
284(4) Chlorite replacing biotite phenocrysts 
Type I Type II 
BI 5 S.F. BI 48 S.F. 
Sio2 25.91 2.837 Si02 26.05 2.864 
Al203 18.21 2.350 Al203 18.75 2.429 
FeO 24.90 2.281 FeO 26.60 2.445 
MnO 1.25 0.116 MnO 0.46 0.043 
MgO 14.73 2.404 MgO 13.01 2.132 
K20 0.12 0.17 
Total 85.00 9.988 
Total 85.00 9.930 
Type III 
BI 1 BI IB BI 2 BI 2B BI 3 BI 4 Av * S.F. 
(6) 
Si02 26.06 24.76 25.21 24.90 25.36 24.96 25.21 2.8265 
Al203 19.12 19.35 19.28 19.28 19.38 19.31 19.28 2.5483 
FeO 30.07 30.72 29.25 31.05 30.29 28.95 30.06 2.8187 
MnO 0. 86 0. 71 0.51 0.56 0.60 0.96 0.70 0.0667 
MgO 9. 74 9.30 10.69 9.13 9.17 10.82 9.81 1.6391 
K20 0.16 0.16 0.06 0.07 0.20 0.11 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.17 9.8993 
* K2o not included in structural formula. 
284(4) Chlorite replacing plagioclase phenocrysts 
Type I 
2 S.F. 
Si02 25.54 2.800 
Al203 18.34 2. 370 
FeO 24.53 2.249 
MnO 1.43 0.133 
MgO 15.02 2.455 
K20 0.14 0.020 
Total 85.00 10.025 
Type II 
IB lC 10 28 2C 3 3B 3C 4 
Si02 25.20 25.55 25.16 25.33 25.46 25.53 25.64 25.02 26.21 
Al203 19.50 19.13 19.03 19.32 19.34 19.36 19.10 19.14 18.52 
FeO 26.34 25.55 25.44 25.20 25.31 25.81 26.02 26.71 25.03 
MnO 1.01 1.13 1.19 1.26 1.15 1.12 1.08 1.13 1.04 
MgO 12.96 13.54 14.00 13.65 13.74 13.18 13.16 13.00 14.20 
K20 0.10 
Na20 0.17 0.25 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 
48 4C 5 58 sc 50 6 6B 6C 
Si02 26.23 25.91 25.27 25.56 25.67 25.61 25.39 25.64 26.12 
Al203 18.40 19.00 19.72 19.48 19.42 19.78 19.42 19.35 18.47 
FeO 25.17 25.43 25.97 25.36 25.06 25.45 25.73 25.54 25.39 
MnO 0.98 1.03 1.04 1.08 1.14 0.94 1.08 1.09 1.10 
MgO 14.22 13.63 12.99 13.36 13.70 13.23 13.38 13.31 13.92 
K20 0.07 
Na20 0.16 
Total 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00 
Type II 
6D Av S.F. 
(19) 
Si02 26.9 7 25.66 2.8148 
Al203 17.93 19.13 2.4739 
FeO 24.41 25.52 2. 3412 
MnO 1.01 1.08 0.1002 
MgO 14.69 13.57 2.2186 
K20 
Na20 
Total 85.00 84.96 9.9487 
284(4) Chlorite + quartz in veins 
Type II Type III 
VN2 S.F. VN IB VNI Av * S.F. 
(2) 
Si02 25.25 2. 774 
Al203 19.64 2.543 Si02 25.17 24.71 24.94 2. 8053 
FeO 25.80 2.371 Al203 19.29 19.14 19.22 2.5486 
MnO 1.01 0.094 FeO 30.22 30.16 30.19 2.8401 
MgO 13.23 2.167 MnO 0.35 0.48 0.42 0.0399 
K20 0.06 0.009 Mg,O 9. 70 10.42 10.06 1.6864 
Ki9 0.26 0.09 0.18 
Total 85.00 9.959 
Total 85.00 85.00 85.01 9.9203 
* K20 not included in structural formula. 
GPD4 309m level 
309(4) Chlorite replacing biotite phenocrysts 
Type III 
6 BI AV S.F. (3) 
Si02 26.27 27.12 26.26 26.52 2.9255 
Al203 18.92 19.14 19.39 19.15 2. 4906 
FeO 27.69 27.73 27.15 27.52 2.5387 
MnO 0. 71 0.62 0.53 0.62 0.0577 
MgO 11.34 10.17 11.66 11.06 1. 8182 
K20 0.10 0.09 
Cl 0.13 
Total 85.03 85.00 84.99 84.87 9.8307 
309(4) Chlorite replacing plagioclase phenocrysts 
Type I 
12 12B AV S.F. (2) 
Si02 27.11 26.49 26.80 2.9014 
Al203 17.21 18.09 17.65 2. 2526 
FeO 23.38 23.37 23.38 2.1168 
MnO 1.15 0.82 0.99 0.0911 
MgO 16.14 16.22 16.18 2.6106 
Total 85.00 84.99 85.00 9.9725 
Type III 
4 13 13B PL 14 148/E 
AV S.F. (6) 
Si02 26.25 25.93 25.98 26.90 26.63 25.76 26.24 2.8966 
Al203 18.95 19.10 19.11 18.88 18.93 19.06 19.01 2.4737 
FeO 27.79 26.85 26.61 26.98 27.14 29.33 27.45 2. 5338 
MnO o. 78 0.51 0.50 0.85 0. 71 0.68 0.67 0.0624 
MgO 10.99 12.80 12.79 11.28 11.35 10.07 11.55 1. 9004 
K20 0.10 0.11 0.07 
Cl 0.09 
Total 84.76 85.00 84.99 84.99 84.96 84.97 84.92 9.8669 
309(4) Chlorite replacing sanidine phenocryst~ 
Type III 
8 2 AV S.F. 
(2) 
Sio2 25.19 26.19 25.69 2.8687 
Al203 18.77 19.26 19.02 2. 5035 
FeO 30.05 29.09 29.57 2. 7616 
MnO 0.61 0.54 0.58 0.0550 
MgO 10.37 9.96 10.16 1.6908 
Total 84.99 85.04 85.09 9. 8796 
309(4) Chlorite + quartz vein 
Type I Type III 
PL 3 AV S.F. (2) VN S.F. 
Si02 26.34 26.11 26.23 2.8614 Si02 25.97 2.8651 
Al203 18.30 19.35 18.83 2.4215 Al203 19.47 2.5323 
FeO 23.96 25.77 24.87 2.2688 FeO 27.63 2.5496 
MnO 1.01 0.45 0.73 0.0675 MnO 0.56 0.0524 
MgO 15.41 12.98 14.20 2.3088 MgO 11.37 1.8694 
K20 0.08 
Cl 0.22 Total 85.00 9.8688 
Total 85.02 84.96 84.86 9.9280 
GPD4 340m level 
340(4) chlorite replacing biotite phenocrysts 
Type Ilia 
Type IIIb 
4 58 13 15 AV S.F. 11 17 AV S.F. 
(4) (2) 
Si02 26.14 25.86 26.10 26.83 26.23 2.9113 Si02 24.98 24.33 24.66 2.8371 
A1203 18.26 18.97 18.86 19.10 18.80 2.4602 Al203 19.52 18.35 18.94 2.5689 
FeO 30.19 29.39 27.62 27.80 28.75 2.6685 FeO 33.55 35.48 34.52 3. 3210 
MnO 0.30 0.46 0.70 0.60 0.52 0.0487 MnO 0.47 0.33 0.40 0.0387 
MgO 10.10 10.32 11.72 10.67 10.70 1.7701 MgO 6.48 6.51 6.49 1.1130 
Total 84.99 85.00 85.00 85.67 85.00 9.8588 Total 85.00 85.00 85.01 9.8787 
Type I 
19 20 AV S.F. 
(2) 
Si02 25.10 25.26 25.18 2.8196 
Al203 18.76 18.60 18.68 2.4658 
FeO 28.36 29.32 28.84 2. 7008 
MnO 1.06 0.22 0.64 0.0606 
MgO 11.17 11.60 11.39 1.9008 
Total 85.00 85.00 84.73 9.9476 
340(4) chlorite replacing plagioclase phenocrysts 
Type lila Type IIIb 
5 29 7 30 PL2 •AV S.F. 298 PL 1 AV S.F. 
(5) (2) 
Si02 25.10 26.03 26.36 25.82 26.20 25.90 2.8738 
Al203 19.06 17.86 18.68 18.99 18.25 18.57 2.4293 
FeO 28.35 29.69 28.66 28.51 27.78 28.59 2.6531 
Si02 24.90 25.15 25.03 2.8565 
Al203 18.35 19.01 18.68 2.5130 
FeO 33.44 33.30 33.37 3.1846 
MnO 0.53 0.24 0.52 0.14 0.29 0.0273 MnO 0.33 0.17 0.0165 
MgO 11.96 11.18 10.77 11.78 12.62 11.66 1.9283 MgO 7.94 7.54 7.74 1.3166 
Total 85.00 85.00 84.99 85.00 84.99 85.01 9.9118 Total 84.96 85.00 84.99 9.8872 
Excluding analysis T 5. 
GPD4 319m level 
319(4) chlorite replacing plagioclase phenocrysts 
Type III 
2A 2B 20 6A 4A 4B SA 6B 6C sc lOD 
Si02 24.98 24.86 24.73 25.08 25.00 24.59 25.05 25.21 24.99 24.99 24.57 
Al203 19.95 19.26 19.37 20.17 20.23 20.33 20.11 20.37 20.40 20.46 20.38 
FeO 29.34 30.95 28.77 29.92 29.94 30.27 29.73 29.56 29.86 29.94 30.51 
MnO 0.69 0.67 0.82. 0.55 0.47 0.57 0.57 0.57 0.55 0.50 0.62 
MgO 9.66 9.24 11.23 8.87 8.92 8.74 9.28 9.18 8.86 8.65 8.60 
K20 .06 0.14 0.15 o'.l2 0.14 0.12 0.09 0.13 
Na20 0.17 0.19 0.14 0.21 0.14 0.25 
Total 84.85 84.98 84.92 84.92 84.85 84.83 84.88 85.01 84.89 84.92 84.68 
llA lOC 14B 11B 17A 17B lBB 18C 25A 25B 
Si02 24.42 24.63 24.45 24.74 24.77 24.66 24.93 24.79 24.73 24.72 24.76 
Al203 20.32 20.45 20.41 20.55 20.63 20.39 20.48 19.99 20.53 20.38 20.32 
FeO 31.35 30.71 30.93 31.06 30.82 30.41 30.78 31.17 30.81 30.57 30.18 
MnO 0.38 0.46 0.55 0.37 0.49 0.55 0.41 0.51 0.45 0.43 0.48 
MgO 8.45 8.55 8.25 8.64 8.62 8.66 8.14 8.18 8.15 8.52 8.79 
K20 .09 0.07 0.12 0.12 0.08 0.14 0.15 0.16 
Na20 0.09 0.20 0.13 0.18 0.19 0.15 0.17 
Total 84.92 84.89 84.68 85.36 85.47 84.92 84.86 84.90 85.00 84.92 84.86 
29A AV S.F. (24) 
Si02 24.90 24.82 24.81 2.7800 
Al203 20.37 20.21 20.25 2.6747 
FeO 30.24 29.89 30.32 2.8412 
MnO 0.55 0.50 0.53 0.0505 
MgO 8.80 9.02 9.20 1.5364 
K20 0.06 0.18 
Na20 0.24 
Total 84.92 84.86 85.11 9.8828 
GPD4 419m level 
419(4) chlorite replacing plagioclase phenocryst~ 
Type III 
PL S.F. 
Si02 24.54 2.8212 
Al203 18.00 2.4395 
FeO 34.03 3.2716 
MnO 0.24 0.0235 
MgO 8.19 l. 4030 
Total 85.00 9.9588 
419 (4) chlorite replacing sanidine phenocrysts 
Type ? Type ? 
4 S.F. SA S.F. 
Si02 26.24 2.874 Si02 26.98 2.9142 
Al203 19.03 2.456 Al203 17.36 2.2107 
FeO 26.46 2.424 FeO 23.47 2.1204 
MnO 0.31 0.029 MnO 0.46 0.0422 
MgO 12.95 2.114 MgO 16.73 2.6929 
Total 84.99 9.898 Total 85.00 9.9804 
Type III 
6/E 6B 5 4B 2 AV S.F. 
( 5) 
Sio2 24.44 24.64 24.35 25.53 23.58 24.46 2.8280 
Al203 17.68 17.63 17.41 17.66 18.15 l7. 71 2.4141 
FeO 35.27 35.32 33.83 34.52 35.34 34.85 3.3696 
MnO 0.33 0.15 0.64 0.27 0.0264 
MgO 7.27 7.40 9.27 7.29 7.28 7.70 l. 3270 
Total 84.99 84.99 85.01 85.00 84.99 84.99 9.9651 
Appendix 4 
List of Samples held at the Australian 
National University, Geology Department 
Number used 
in text 
TL 25 
40 
41 
48 
70 
75 
101 
108 
208 
209 
216 
230 
233A 
244 
251 
252 
263 
280 
283A 
288 
321 
332 
347 
353 
357 
381 
397 
406 
461 
470 
484 
518 
519 
523 
565 
617 
703 
710 
716 
717 
722 
723 
724 
725 
726 (IKS9) 
801 
802 
803 
804 
805 
Thin 
Section 
15836 
7 
8 
9 
15840 
1 
2 
3 
4 
5 
6 
7 
8 
9 
15850 
1 
2 
3 
4 
5 
6 
7 
8 
9 
15860 
1 
2 
3 
4 
5 
6 
7 
8 
9 
15870 
1 
2 
3 
4 
5 
6 
7 
8 
9 
2 
3 
4 
5 
Polished 
Section 
15880 
15881 
ANU Sample Number 
Rock Chip 
45780 
1 
2 
3 
4 
5 
6 
7 
8 
9 
45790 
1 
2 
3 
4 
5 
6 
7 
8 
9 
45800 
1 
2 
3 
4 
5 
6 
7 
8 
9 
45810 
1 
2 
3 
4 
5 
6 
7 
8 
9 
45820 
1 
2 
3 
4582 4 
5 
6 
7 
8 
9 
Rock 
Powder 
45824 
Number used 
in text ANU Sample Number 
Thin Polished Rock Chip Rock 
Section Section Powder 
806 15886 45830 
807 7 1 
808 {IKS8) 8 45832 45832 
809 9 3 
810 15890 4 
811 1 5 
812 {IKS21) 2 45836 45836 
815 3 7 
34082 4 8 
12.40 { 1) 5 9 
62.10 { 1) 6 45840 
77.10 { 1) 7 1 
85.70 {1) 8 2 
96.10 { 1) 9 3 
105.20 {1) 15900 4 
111.40 { 1) 1 5 
117.45 {1) 2 6 
144.45 { 1) 3 7 
153.40 { 1) 4 8 
163.80 {1) 5 9 
182.35 {1) 6 45850 
190.20 { 1) 7 1 
205.50 { 1) 8 2 
229.60 { 1) 9 3 
234.60 { 1) 15910 4 
4.40 {2) 1 5 
5.50 { 2) 2 6 
10.30 {2) 3 7 
17.30 {2) {IKS7) 4 45858 45858 
24.50 {2) 5 9 
51.30 {2) 6 45860 
60.80 {2) 7 1 
71.80 {2) 8 2 
81.20 {2) 9 3 
91.70 {2) 15920 4 
103.00 {2) 1 5 
104.00 {2) 2 6 
107.15 {2) 3 7 
112.70 { 2) 4 8 
118.80 {2) 15925 9 
124.90 { 2) 6 45870 
129.30 {2) 7 1 
131.70 {2) 8 2 
138.20 {2) 9 3 
149.00 {2) 15930 4 
159.65 {2) 1 5 
162.20 {2) 2 6 
165.60 {2) 3 7 
173.50 { 2) 4 8 
201.35 {2) 5 9 
210.75 {2) 6 45880 
219.65 {2) 7 1 
Number used 
·in text ANU Sample Number 
Thin Polished Rock Chip Rock 
Section Section Powder 
226.80 ( 2) 15938 45882 
6.40 ( 3) 9 3 
8.00 ( 3) 15940 4 
16.60 ( 3) 1 5 
28.45 ( 3) 2 6 
42.65 ( 3) 3 7 
49.65 ( 3) 4 8 
49.85 ( 3) 5 9 
67.60 ( 3) 6 45890 
74.45 ( 3) 7 1 
77.10 ( 3) 8 2 
84.60 ( 3) 9 3 
103.65 ( 3) 15950 4 
126.20 ( 3) 1 5 
140.10 ( 3) 2 6 
176.40 ( 3) 3 7 
191.60 ( 3) 4 8 
199.40 ( 3) 5 9 
217.30 ( 3) 6 45900 
249.40 ( 3) 7 1 
61.60 ( 4) 8 2 
69.00 ( 4) 9 3 
119.00 (4) 15960 4 
124.70 (4) (IKS10) 1 45905 45905 
129.70 (4) 2 6 
133.80 ( 4) 3 7 
139.10 ( 4) 4 8 
141.50 ( 4) 5 9 
143.40 (4) 15966 45910 
146.20 (4) 7 1 
159.90 (4) ( IKSll) 8 45912 45912 
165.00 (4) 9 3 
171.30 (4) 15970 4 
175.35 (4) 1 5 
179.20 (4) 2 6 
185.20 (4) 3 7 
190.35 ( 4) 15974 8 
195.00 (4) 15975 9 
214.50 (4) (IKS13) 6 45920 45920 
226.90 (4) 7 1 
236.30 ( 4) 15978 2 
246.40 ( 4) 15979 3 
256.40 (4) 15980 4 
260.00 (4) 15981 5 
284.00 (4) 159 82 6 
300.10 (4) 3 7 
304.10 (4) 15984 8 
319.40 (4) 5 9 
327.75 (4) 6 45930 
340.20 ( 4) 7 1 
346.00 ( 4) 8 2 
351.00 (4) 9 3 
Number used 
in text 
355.50 (4) 
367.55 (4) 
370.40 ( 4) 
380.10 (4) 
39 3. 00 ( 4) 
402.60 ( 4) 
419.40 (4) 
28.10 (5) 
53.60 {5) 
72.40 ( 5) 
95.10 (5) 
103.20 ( 5) 
139.90 (5) 
153.60 (5) 
167.30 (5) 
189.60 ( 5) 
196.50 (5) 
204.15 ( 5) 
218.40 (5) 
234.80 (5) 
33.20 ( 6) 
82.40 (6) 
126.50 (6) 
158.60 (6) 
167.40 ( 6) 
198.70 (6) 
11.10 ( 7) 
21.30 (7) 
27.50 (7) 
36.20 ( 7) 
42.60 ( 7) 
68.00 (7) 
77.20 ( 7) 
79.80 ( 7) 
88.30 ( 7) 
92.00 ( 7) 
99.50 ( 7) 
( IKS15) 
(IKS 5) 
114.60 ( 7) ( IKS20) 
Una-Una 
266 
IKS 4 
IKS 6 
IKS12 
IKS14 
IKS16 
IKS17 
IKS19 
Thin 
Section 
15990 
1 
2 
3 
4 
5 
7 
8 
9 
16000 
1 
2 
3 
4 
5 
6 
7 
8 
9 
16010 
1 
3 
4 
5 
6 
7 
8 
9 
16020 
1 
3 
4 
5 
6 
7 
ANU Sample Number 
Polished 
Section 
15996 
16012 
16022 
16028 
Rock Chip 
45934 
5 
6 
7 
8 
9 
45940 
1 
2 
3 
4 
45945 
6 
7 
8 
9 
45950 
1 
2 
45953 
4 
5 
6 
7 
8 
9 
45960 
1 
2 
3 
4 
5 
6 
7 
8 
9 
45970 
45971 
45972 
45973 
45974 
45975 
45976 
45977 
45978 
45979 
45980 
Rock 
Powder 
45945 
45953 
45971 
45972 
45973 
45974 
45975 
45976 
45977 
45978 
45979 
45980 
Appendix 5 
Analytical methods 
Analytical methods 
1) Instrumentation. 
The following instrumentation was utilised for 
XRF, XRD SEM and Electron microprobe studies. 
(a) Philips 1400 microprocessor controlled 
sequential automatic x-ray fluorescence 
spectrometer. Geology Department, ANU. 
(b) Philips x-ray diffraction equipment, with 
1050/30 goniometer and graphite monochromator. 
Geology Department, ANU. 
(c) Cambridge. Stereoscan 180. Scanning 
electron microscope facility, ANU. 
(d) Technisch Physicn Dienst (TPD) energy dispersive 
electron microprobe. 
Earth Sciences, ANU. 
Research School of 
(e) Cameca electron microprobe (with energy disper-
sive, wave length dispersive and scanning 
electron microscope operational modes). 
Research School of Earth Sciences, ANU. 
2) Sample preparation. 
(a) Samples IKS 8,9,21 for XRF analysis were 
crushed using tungsten-carbide faced equipment 
and milled to -2~m size in a tungsten carbide 
Stiebtechnick swing mill. 
Samples IKS 1-7 and IKS 10-20, utilised -2~m 
rock powders prepared on tool steel equipment 
at the P.T. Tropic Endeavour laboratory, 
Gorontalo, NE Sulawesi. 
(b) Samples for electron microprobe and SEM work 
utilised polished sections, graphite coated. 
(c) Heavy mineral concentrates for grain mounts 
were prepared by coarse crushing a 200gm 
sample by steel mortar and pestal and heavy 
liquid separation, utilising ethylene 
tetrabromoform. 
(d) Thin sections and polished sections were 
prepared by standard techniques. The majority 
of thin sections utilised for petrography were 
left without cover slips to allow later polishing. 
Appendix 6 
Electron probe analyses 
Table 1 
Si02. 
Ti02 
A1203 
FeO 
MnO 
MgO 
cao 
K20 
Na20 
C1 
Total 
Electron probe analyses 
groundmass from Tabule 
of plagioclase 
(8726) 
phenocrysts 
PL1(2) PL2(1) PL3(2) PL4(1) IA(2) 
58.84 57.35 59.82 
25.78 26.92 25.22 
0.19 0.11 
7.96 9.20 7.24 
0.19 0.10 0.26 
7.04 6.42 7.37 
57.33 
26.27 
8.60 
0.23 
6.67 
59.06 
25.61 
0.12 
7.91 
0.29 
7.00 
IB(2) 1C(2) PLa(1) PLb(2) PLc(1) PLd(2) 
59.69 61.10 
25.81 24.31 
0.60 
0.12 
7.35 6.48 
0.38 0.59 
6.17 7.40 
57.42 
26.78 
0.13 
9.21 
0.31 
6.14 
59.15 56.56 58.99 
25.49 27.03 25.78 
0.14 
0.14 0.24 0.19 
7.62 10.05 7.66 
0.38 0.34 0.20 
7.21 5.77 7.04 
100.01 100.01 100.01 99.11 99.99 100.00 100.00 100.00 100.00 100.00 100.01 
No. of ions on the basis of 32 (O) 
GM 
67.17 
16.90 
14.42 
0.64 
99.13 
Si 10.518 10.785 10.667 10.369 10.557 10.635 10.873 10.299 10.576 10.17610.539 12.350 
Table 
Ti 
Al 
Fe 
Mn 
Mg 
Ca 
K 
Na 
C1 
Total 
2 
Si02 
Ti02 
A1203 
FeO 
MnO 
MgO 
cao 
K20 
Na20 
C1 
Total 
5.431 5.690 
0.050 
1.525 l. 768 
0.044 0.023 
2.440 2.232 
5.302 
0.026 
1.386 
0.059 
2.548 
5.599 
1.667 
0.053 
2. 339 
5.394 
0.034 
1.515 
0.068 
2.425 
5.420 
0.090 
1.402 
0.087 
2.129 
5.097 
0.031 
1.234 
0.136 
2. 552 
5.662 
0.035 
1.771 
0.072 
2.137 
5.371 
0.038 
1.460 
0.087 
2.501 
s. 732 5.428 
'0.020 
0.065 0.050 
l. 938 1.466 
0.077 0.045 
2.015 2.440 
3. 663 
3. 383 
0.227 
20.008 19.998 19.985 20.027 19.992 19.763 19.923 19.974 20.032 20.003 19.989 19.623 
(1) Analysis near core of crystal 
(2) Analysis near rim of crystal 
GM Analysis of groundmass 
Electron probe analyses of feldspar from Pani ridge 
A Na-metasomatism of plagioclase phenocrysts 
B K-metasomatism of sanidine phenocrysts (replaced by adularia) 
C Na/K-feldspar in groundmass 
7A 7B 
234 (1) 
7C 
A 
SA SB 
68.24 68.09 
20.23 20.23 
0.24 
0.20 0.08 
11.00 11.51 
0.10 0.09 
100.00 100.00 
68.29 68.72 68.38 
19.96 19.44 19.44 
0.18 
0.11 
0.19 0.09 0.10 
11.44 11.65 11.81 
0.12 0.07 
100.00 100.00 100.00 
No. of ions on the basis of 32 (O) 
234(1) - B 
19 23 
68.61 65.58 
19.58 18.24 
16.01 
11.81 0.16 
1oo.oo 1 99.99 
27 
65.51 
18.20 
0.12 
16.17 
100.00 
30 
65.22 
18.27 
0.12 
16.02 
0.13 
99.76 
234(1) c 
6 
60.59 
25.51 
1.95 
0.88 
0.28 
10.35 
0.45 
100.01 
Si 11.914 11.896 11.937 11.999 11.962 11.978 12.075 12.073 12.049 10.982 
Ti 
A1 4.163 4.166 4.111 4.000 4.008 4.029 3.959 3.953 3.977 5.450 
Te 
Mn 
Mg 
Ca 
K 
Na 
C1 
Total 
0.296 
0.048 0.238 
0.045 0.018 0.024 0.025 0.054 
0.044 0.018 0.042 0.019 0.023 3. 760 3.802 3. 774 2.394 
3. 723 3.898 3.877 3.945 4.007 3.999 0.060 0.049 0.155 
0.028 0.028 0.036 0.021 
19.916 20.006 20.003 19.983 20.070 20.006 19.855 19.852 19.874 19.567 
and 
Table 3 Electron probe analyses of feldspar from Gunung Baganite 
A : Na/K-metasomatism of plagioclase phenocrysts 
143(4) 
2B 
190{4) 
2C 
227(4) 236(4) 
2A 34A lA PL 3A 
Sio2 64.57 67.89 64.20 68.13 68.35 68.42 68.44 68.25 68.18 67.92 68.65 68.41 68.26 68.72 65.73 
Ti02 0.10 0.09 0.09 
Al203 18.18 20.28 18.34 20.21 20.27 20.36 20.65 20.31 20,15 20.11 20.06 20.07 20.11 19.73 18.43 
FeO 0.16 0.15 0.16 
- o.u 
MgO 0.11 0.12 0.23 
0.18 
17.06 
0.08 
o. 32 
10.77 
0.08 
0.23 0.32 
16.94 0.20 0.19 
11.06 10.89 
0.05 
0.31 
0.24 
10.82 
0.59 
0.22 
10.81 
0.42 
0.11 
10.83 
0.25 
0.30 
10.80 
0.10 
0.13 
0.15 
11.54 
0.12 
0.08 
0.18 
11.04 
0.15 
0.23 
10.99 
0.05 
0.45 
0.20 
10.83 
o. 23 
11.08 
15.64 
0.20 
Total 99.99 99.42 99,48 99.99 100.33 100.23 100.80 99.92 100.01 99.97 100.01 100.02 100.01 99.99 100.00 
Si 
Ti 
Al 
Fe 
Mn 
.., 
Ca 
K 
Na 
Cl 
No. of ions on the basis of 32(0) 
11.987 11.876 
3.978 4,182 
0.037 0.015 
4.041 0.072 
3.850 
0.023 
11~970 111:899 
4.031 4.161 
11.897. 11.903 11.853 
0.013 0.012 0.011 
4.159 4.176 4.215 
11.907 
4.176 
0.024 0.023 
0.043 0.060 
4.028 0.045 0.042 0.052 
3. 743 3.676 3.649 
0.015 
0.110 0.079 
0.048 0.025 
3.630 3.664 
11.912 
4.148 
0.018 
0.028 
11.891 
4.147 
0.046 0.023 
0.066 0.032 
3.660 3.915 
0.029 0.035 
11.961 
4.120 
0.014 
0.038 
3. 729 
11.935 
4.127 
11.916 
4.138 
0.023 
11.980 
4.054 
0.029 0.059 
0.027 
0.049 
3. 716 
0.013 
0.083 
0.043 
3.665 
0.051 
3. 747 
12.074 I 
3.990 ' 
3.664 
0.070 
Total 20.044 20.018 20.029 19.915 19.884 19.849 19.868 19.850 19.906 20.043 19.862 19.897 19.869 19.891 19.797 
PLl PL2 
68.65 66.96 
19.96 21.30 
0.23 
0.13 1.03 
11.20 10.19 
0.06 0.06 
309(4) 
10 16 PL2 PLl PL2 
W.34 ~.98 68.30 68.20 68.~ 
18.18 18.27 19.52 20.28 20.14 
0.24 
0.21 
0.10 0.28 0.21 
17.39 15.85 0.14 0.16 0.13 
0.29 11.74 11.08 11.15 
0.09 0.07 
PL3 
68.32 
20.20 
0.09 
1.01 
10.36 
9A lOA 
319 (4) 
17A lSA 14A 14B 
66.94 68.14 68.07 67.04 68.04 67.53 
2l.l.'i 20.30 20.20 20.53 20.13 20.61 
0.21 0.14 0.09 0.48 0.40 
0.63 0.12 0.07 0.17 
10.95 11.35 11.40 10.93 11.55 11.18 
0.13 0.07 0.12 0.10 0.11 0.11 
llA 2A 2B 
68.02 67.87 68.29 
20.27 20.46 20.19 
0.11 0.32 
0.08 0.11 0.16 
11.44 11.31 11.27 
0.09 0.11 0.09 
158(6) 
4A 
68.17 
20.35 
0.08 
0.20 
11.45 
0.08 
_';.;.tal 100.00 100.01 100.01 100.01 100.00 100.00 100.00 99.98 100.01 100.00 100.00 99.16 100.00 100.01 100.01 100.16 100.00 100.33 
-~i 11.971 11.737 11.970 12.071 11.950 11.900 11.921 11.937 11.738 11.894 11.899 11.817 11.899 11.817 11.887 11.850 11.922 11.880 
\.i 4.101 4.400 3.985 3.964 4.026 4.171 4.144 4.159 4.370 4.177 4.161 4.266 4.150 4.250 4.174 4.211 4.154 4.179 
0.035 
0.043 0.019 
0.028 0.23! 4.127 3. 721 
.':.l 3. 787 3.464 0.105 
0.018 0.017 
0.055 
0.052 
0.031 0.036 
3.981 3. 749 
0.027 
0.040 
0.029 
3. 775 
0.019 
0.019 0.038 0.026 0.017 0.090 
0.226 0.141 0.026 0.017 
3.511 3. 723 3.840 3.864 3. 736 
0.037 0.021 0.035 0.031 
0.075 0.020 
0.039 0.039 0.018 
3.916 3. 794 3.875 
0.031 0.031 0.026 
0.059 0.015 
0.022 0.0)6 I 0.044 
3.829 3.815 3.869 
0.028 0.027 0.024 
·:ot.lj 1 19.904 19.927 20.101 19.860 20.070 19.907 19.927 19.852 20.046 19.958 20.002 19.957 20.035 20.006 19.999 19.999 19.954 20.0i2 
143(4) Drillhole 4, 143m 
190(4) Drillhole 4, 190m 
227(4) Drillhole 4, 227m 
236(4) Drillhole 4, 236m 
309(4} Drillhole 4, 309m 
319(4) Orillho1e 4, 319m 
158(6) Drillho1e 6, 158m. 
All samples from quartz-biotite-sanidine porphyritic rhyodacite. 
Table 4 
Si02 
Ti02 
Al203 
FeO 
MnO 
MgO 
CaO 
K20 
Na2o 
P205 
Cl 
Total 
Si 
Ti 
Al 
Fe 
Mn 
Mg 
Ca 
K 
Na 
P205 
Cl 
Total 
Electron probe analyses of plagioclase 
and groundmass from Gunung Bulu (S266) 
1 ( 1) 2 (1) 2 ( 2) 3 GM 
63.59 63.64 65.30 64.92 82.85 
23.32 23.23 21.49 22.21 10.63 
0.16 0.19 0.13 
4.20 4.27 3.23 2.85 
0.86 o. 82 2.50 0.88 4.47 
8.57 8.68 7.40 9.10 2.05 
0.11 
0.08 0.08 
100.70 101.01 100.00 100.09 100.00 
No. of ions on the basis of 32 (0) 
11.181 11.167 11.55 7 11.432 14.003 
4.832 4.804 4.481 4.609 2.117 
0.041 0.049 0.035 
0.791 0.803 0.613 0.537 
0.194 0.185 0.564 0.197 0.963 
2.922 2.952 2.540 3.106 0.671 
0.016 
0.023 0.023 
19.961 19.998 19.777 19.915 17.756 
(1) Analysis near core of crystal 
(2) Analysis near margin of crystal 
GM Analysis of groundmass 
phenocrysts 
Table 
5~02 
Tl.Oz 
Al203 
FeO 
MnO 
MqO 
CaO 
X20 
Na20 
Cl 
Total 
Si 
Ti 
Al 
Fe 
Mn 
Mg 
Ca 
X 
Na 
Cl 
Total 
5 Electron probe analyses of 
from the Pani Volcanics 
Hornblende Biotite 
726-1 726-2 726-1 726-2 726-3 143(4) 143 (4) 143(4) 143(4) 143{4) 
l lA lB 4A 
41.85 41.75 37.13 36.70 36.74 36.42 37.27 36.89 36.59 37.03 
o. 78 1.21 2.94 3.41 3.65 3.00 2.97 3.02 3.18 3.09 
11.28 10.75 14.45 14.45 15.17 13.71 14.62 14.00 13.97 13.93 
16.10 17.77 18.94 18.26 lB. 75 19.58 18.78 20.05 20.20 20.19 
o. 31 o. 31 0.21 0.15 0.50 0.43 0.35 0.42 0.49 
10.23 9.84 12.09 12.62 11.84 11.63 11.39 12.35 12.20 12.33 
11.59 11.62 
1.43 1.06 9.58 9.48 9.04 . 9. 74 9.58 9.95 9.92 9.48 
1.18 1.47 0.61 0.46 0.23 0.32 
0.05 0.10 0.14 0.08 0.06 0.06 0.05 0.07 
94.80 95.89 95.49 95.01 95.41 95.19 95.95 96.61 96.75 96.76 
No. of ions on the basis of 23(0) for hornblende and 22 {0) for biotite. 
6.492 6.458 5.658 5.599 5.574 5.622 5.676 5.602 5.566 5.610 
0.091 0.141 0.337 0.391 0.416 0.349 0.340 o. 345 0.364 0.352 
2.061 1.960 2.595 2.599 2. 713 2.494 2.624 2.505 2.503 2.488 
2.088 2.300 2.414 2.330 2.378 2.528 2. 392 2.546 2.570 2.536 
0.041 0.041 0.027 0.019 0.065 0.056 0.045 0.054 0.062 
2.366 2.270 2. 747 2.870 2.677 2.675 2.586 2. 795 2. 765 2. 783 
1.926 1.926 
0.284 0.210 1.862 1.845 1. 750 1.917 1.860 1.927 1.924 1.832 
0.356 0.440 0.182 0.135 0.067 0.094 
0.013 0.026 0.037 0.021 0.015 0.016 O.OlJ 0.018 
15.718 15.773 15.676 15.655 15.453 15.832 15.685 15.764 15.827 15.776 
726 Tabula ring dyke hornblendejbioti te 
microgranodiorite; analyses of phenocrysts. 
143{4)- 1,2,1A,B,4A,B Drillhole 4, 143m; biotite inclusions in 
sanidine phenocryst. 
234{1) Orillhole 1, 234m; biotite inclusion in 
quartz phenocryst. 
Dril1hole samples all quartz-biotite-sanidine porphyritic rhyodacite. 
biotite and hornblende 
143(4) 234(1) 266-3 266-4 226-5 226-6 
4B 18 
36.67 35.51 37.53 35.92 36.14 36.14 
3.13 3.39 3.22 3.52 3. 76 3.65 
13.99 13.86 15.54 13.93 13.98 14.20 
20.19 19.50 16.17 18.09 18.25 18.74 
0.48 0.49 0.33 0.35 0.30 0.30 
12.50 11.61 9.81 11.68 11.76 11.68 
9.47 8.84 8.34 8.65 8.48 8.53 
0.25 0.49 0. 33 0.22 0.32 
0.07 
96.68 93.27 91.43 92.48 92.88 93.55 
5.564 5.569 5.831 5.627 5.627 5.601 
0. 357 0.400 0.376 0.415 0.441 0,425 
2.502 2.562 2.845 2.572 2.565 2.594 
2.562 2.557 2.102 2. 370 2. 376 2.429 
0.062 0.065 0.044 0.046 0.039 0.039 
2.826 2. 713 2.271 2. 728 2. 728 2.699 
1.833 1. 769 1.654 1. 729 1.684 1.687 
0.075 0.149 0.100 0.066 0.096 
0.019 
15.781 15.653 15.271 15.586 15.525 15.568 
266 - 3,4,5,6 Gunung Bu1u; black biotite rhyodacite 
dome (Tp II) • Analyses from 
phenocrysts. 
·~ 
~~~'* 
Table 6 Electron probe analyses of feldspar from Gunung Baganite 
Si02 
Ti02 
A1203 
FeO 
MgO 
cao 
K20 
Na2o 
C1 
Total 
Si 
Ti 
A1 
Fe 
Mg 
·ca 
K 
Na 
C1 
Total 
C : Sanidine phenocrysts 
143(4) 
IA 1 2 3 3A 4A 6A 
64.72 64.67 64.88 64.85 64.49 64.83 64.04 
o. 31 
- -
0.33 0.42 
- 0.19 
19.38 18.64 18.86 19.18 19.11 18.12 18.69 
- - - - - - -
- - - - - - -0.16 0.16 
- -
0.16 
- 0.20 
13.06 13.63 13.31 13.18 13.09 17.05 13.35 
2.41 2. 73 2.52 2.46 2.54 
-
2.53 
- 0.11 - - - - -
100.05 99.94 99.56 100.00 100.01 100.00 100.00 
No. c:>f ions on the basis of 32(0) 
11.833 11.901 11.930 11.865 11.845 12.022 11.921 
0.043 
- -
0.046 0.057 
- 0.026 
4.177 4.053 4.087 4.136 4.123 3.960 4.038 
0.032 0.031 
- -
0.031 
-
0.039 
3.047 3.200 3.121 3.076 3.056 4.034 3.122 
0.855 0.975 0.897 0.873 0.901 - 0.898 
-
0.034 
- - - - -
19.987 20.836 19.996 20.015 20.015 20.044 
( 1) Recrystallised sanidine (replaced by adularia) 
143(4) 
190(4) 
214 (4) 
319(4) 
158(6) 
Drillhole 4, 143m 
Drillhole 4, 190m 
Dri llhole 4, 214m 
Drillhole 4, 319m 
Drillhole 6, 158m 
190(4) 
12A 128 
64.12 64.34 
- -
18.65 18.74 
- -
- -
- -
17.22 16.79 
- -
- -
100.00 99.87 
- -
4.083 3.973 
- -
-
20.084 20.004 
All samples from quartz-biotite-sanidine porphyritic rhyodacite 
214(4) 309(4) 319(4) 
SA 2 SA(l) 9C 28A 27A SA2 15A 158 
65.94 65.27 65.43 64.83 64.63 64.37 64.59 64.98 64.89 
-
- -
0.24 0.49 0.31 0.29 0.29 o. 34 
18.88 18.21 18.34 19.24 19.38 18.86 18.99 19.17 19.12 
-
- - - - - - - -
-
- - - - - - - -0.15 0.14 
- - -
0.14 - - -12.26 16.10 16.08 13.11 13.09 12.95 13.02 13.20 13.10 
2. 78 0.28 0.15 2. 31 2.41 2.48 2.51 2.35 2.44 
-
- - - - - - - -
100.00 100.00 100.00 99.72 100.00 99.12 99.40 100.01 100.01 
12.054 11.880 11.822 11.881 11.883 11.883 11.870 
-
0.034 0.067 0.043 0.040 0.040 0.046 
3.983 4.154 4.177 4.103 4.118 4.132 4.123 
0.029 0.027 - - 0.029 - - -
2.845 3. 790 3. 779 3.063 3.055 3.050 3.056 3.079 3.058 
0.981 0.099 0.053 0.819 0.856 0.886 0.896 0.835 0.864 
- - -
- - - - - -
19.895 19.921 19.870 19.950 19.977 19.992 19.994 19.968 19.983 
158(6) 
3A 38 3C 18(1) 1C(1) 1A 9A(1) 
65.22 64.51 64.98 64.04 64.01 64.63 64.22 
-
0.22 0.14 - - o. 37 -
18.98 18.91 18.80 18.50 18.39 19.25 18.72 
- - - - - - -
- - - - - - -
- -
0.12 
- - - -
13.39 13.29 13.84 17.45 17.15 13.11 17.09 
2.42 2.51 2.27 -
-
2.43 0.12 
- - - - - - -
1'00.10 99.44 100.15 99,99 99.55 99.79 100.15 
11.934 11.885 11. 917,11.920 11.945 11.838 11.929 
-
0.031 0.021 -
-
0.050 
-
4.093 4.106 4.065 4.060 4.046 4,157 4.063 
- -
0.025 
3.124 3.123 3.1961 4.143 4.083 3.109 4.049 
0.861 0.897 0.808 -
-
0.865 0.044 
- -
20.012 20.042 20.031120.122 20,074 20.020 20.086 
Si02 
Tio2 
Al 2o 3 
V203 
Cr203 
Fe203 
FeO 
MnO 
MgO 
Total 
Si 
Ti 
Al 
v 
Cr 
Fe3+ 
Fe2+ 
Mn 
Mg 
Total 
Table 7 Electron Probe analyses of Magnetite from Pani ridge 
34180 
l 2 3 4 5 6 7 
0.13 0.42 0.35 0.21 
3.38 3.28 3.29 2.52 3.19 3.95 3.22 
1.58 1.41 1.40 1.10 0.89 l. 31 1.42 
0.57 0.47 0.37 0.50 0.27 0.34 0.51 
0.16 1.18 
60.11 59.18 58.81 59.77 59.15 58.65 59.28 
32.60 31.54 31.46 30.52 31.43 34.59 32.44 
0.83 0.92 0.94 1.43 1.13 0.81 0.95 
0.79 0.77 0.64 0.84 0.30 0.78 
100.00 97.72 96.91 97.09 96.37 100.00 100.00 
No. of ions on the basis of 4 (0) 
0.005 0.016 0.013 0.008 
0.096 0.096 0.097 0.074 0.095 0.113 0.092 
0.071 0.065 0.065 0.050 0.041 0.059 0.063 
0.017 0.015 0.011 0.016 0.009 0.010 0.016 
0.005 0.035 
l. 710 l. 725 l. 730 l. 753 l. 760 1.679 1.687 
1.030 1.021 1.029 0.995 1.039 1.100 1.026 
0.027 0.030 0.031 0.047 0.038 0.026 0.030 
0.044 0.044 0.037 0.049 0.018 0.044 
3 3 3 3 3 3 3 
34180, 31325 from l tonne bulk samples. 
l) Analyses on separate grains, that optically 
appear unaltered. 
2) Si02 and Al203 are impurities. 
MgO may be spurious and should be disregarded. 
31325 
l 2 
3.99 2.53 
0.67 0.98 
0.44 0.49 
0 .J3 
60.53 60.07 
32.93 30.55 
0.48 1.04 
0.95 0.55 
100.00 96.33 
0.114 0.075 
0.030 0.045 
0.014 0.015 
0.004 
l. 728 1.784 
1.045 1.009 
0.016 0.035 
0.053 0.032 
3 3 
3 
3.26 
1.48 
0.48 
59.25 
31.48 
0.95 
0.76 
97.68 
0.095 
0.068 
0.015 
.1. 727 
1.020 
0.031 
0.044 
3 
Table 8 Electron probe analyses of feldspar from Gunung Baganite 
B : Na/K-feldspar in groundmass 
143(4) 190(4) 214(4) 227(4) 319(4) 158(6) 
10 14 11 10 
20A 9 6A 
Si02 77.89 64.72 64.11 65.03 64.83 65.30 65.95 73.55 86.49 81.19 67.28 65.59 65.40 65.47 
Ti02 
7.61 18.04 19.53 20.59 19.68 A1203 11.55 18.62 18.45 18.69 19.02 19.65 17.97 14.39 9.38 0.24 FeO 0.29 0.17 
MnO 
MgO 0.13 0.11 <;aO 0.61 0.18 
11.69 9.50 9.56 10.88 K20 10.65 17.19 17.01 13.86 11.28 13.66 15.34 12.51 6.18 6.33 
3.00 4.98 4.45 3.96 Na20 2.23 3.83 0.97 0.69 0.57 1.20 0.05 C1 
Total 100.08 100.53 100.19 99.80 99.15 100.00 99.95 101.93 100.46 98.10 100.01 100.00 100.00 99.99 
No. of ions on the basis of 32 (0) 
Si 13.621 11.949 11.903 11.953 11.896 11.911 12.121 12.998 14.527 14.108 12.177 11.865 11.784 
11.870 
Ti 3.848 4.162 4. 372 4.204 Al 2.380 4.051 4.038 4.048 4.113 4.224 3.892 2.997 1.507 1.920 0.035 Te 0.044 0.024 
Mn 
Mg 0.037 0.021 
Ca 0.122 0.036 2.697 2.193 2.197 2.516 
K 2.375 4.048 4.030 3.249 2.640 3.178 3.595 2.821 l. 324 1.402 l. 747 1.551 l. 392 1.051 
Na 0. 795 l. 364 0.343 0.246 0.196 0.404 0.016 
C1 
Total 18.376 20.049 20.093 20.045 20.049 19.737 19.854 19.012 17.382 17.835 19.774 20.039 19.904 19.982 
143(4) Drillhole 4, 143m 
190(4) Drillhole 4, 190m 
214(4) Drillhole 4, 214m 
319(4) Orillhole 4, 319m 
158(6) Drillhole 6, 158m 
Table 9 Electron probe analyses of feldspar from Gunung 
Baganite. 
D : K-feldspar corona texture mantling phenocrysts. 
143 ( 3) 190(4) 
9A 27 1 2 4 1 
Si02 64.67 65.56 65.59 66.88 65.37 74.92 
Ti02 
Al 2o 3 18.74 17.68 17.69 17.36 17.98 14.70 
TeO 
MnO 
MgO 
CaO 0.12 0.16 0.16 0.14 
K20 17.05 16.60 16.71 16.25 16.88 7.58 
Na2o 3.51 
Cl 
Total 100.38 100.00 99.99 100.49 100.39 100.84 
No. of ions on the basis of 32 (0) 
Si 11.919 12.116 12.125 12.243 12.059 13.015 
Ti 
Al 4.084 3.852 3.854 3.745 3.909 3.009 
Fe 
Mn 
Mg 
Ca 0.024 0.032 o. 032 0.026 
K 4.020 3.914 3.940 3.795 3.972 1.679 
Na 1.182 
Cl 
Total 20.049 19.914 19.918 19.782 19.972 18.911 
Table 10 
1 
Si02 35.79 
Ti02 2.89 
Al203 13.08 
Feo 16.08 
MnO 0.12 
MqO 13.62 
cao 
-
K20 8.18 
Na~ 0.15 
P~5 -
Cl o.oe 
Total 90.00 
Si 5.694 
Ti 0.346 
Al 2.453 
Fe 2.140 
Mn 0.016 
Mq 3.230 
Ca -
K 1.660 
Na 0.045 
p 
-
Cl 0.022 
Total 15.607 
Electron probe analyses 
and biotite phenocrysts 
Biotite Hornblende 
2 3 4 1 2 3 4 
36.74 37.23 36.80 47.27 45.55 42.40 47.81 
2.93 2. 72 2. 76 0.65 0.78 1.22 0.24 
14.00 13.58 13.91 6.93 8.33 10.85 5.21 
16.26 15.58 16.86 13.35 14.66 16.31 12.99 
0.12 0.22 0.24 0.59 0.65 0.61 0.75 
14.54 15.17 14.36 14.23 13.40 11.70 14.23 
- - -
11.13 11.32 11.19 10.88 
8.89 e. 73 8.81 0.53 0.65 0.94 0.34 
0.28 0.32 0.41 1.44 1.54 2.04 0.87 
- - - - - - -
- - - - - -
0.58 
93.76 93.54 94.15 96.12 96.88 97.26 93.90 
No. of ions on the basis of 32 (O) for plagioclase, 
22 (0) for biotite and 23 (0) for. hornblende. 
5.615 5.677 5.620 7.046 6.811 
0.337 0.312 0.316 0.073 0.088 
2.521 2.441 2.504 1.217 1.46S 
2.078 1.986 2.153 1.664 1.833 
0.016 0.028 0.031 0.075 0.082 
3.312 3.448 3.268 3.161 2.987 
- - -
l. 777 1.813 
l. 733 1.699 1.716 0.101 0.125 
0.084 0.093 0.123 0.417 0.448 
- - - - -
- - - - -
15.696 15.686 15.731 15.331 15.654 
( 1) Analysis near core of crystal 
(2) Analysis near margin of crystal 
6.417 7.301 
0.139 0.027 
1.935 0.937 
2.064 1.658 
0.078 0.097 
2.639 2.329 
1.814 l. 781 
0.182 0.066 
0.600 0.259 
- -
-
0.151 
15.868 15.516 
Sample UnA : Hornblende/biotite andesite lavaa 
of plagioclase, hornblende 
from Una-una Volcano 
Plagioclase 
5 6 1(1) 1(2) 2 3 
45.99 47.81 60.05 67.30 60.28 62.50 
1.16 0.24 
- - - -
11.17 5.21 25.15 19.28 24.81 24.00 
9.83 12.99 
-
0.33 0.14 
-
-
o. 75 
- - - -
16.55 14.23 0.28 0.14 0.27 0.15 
11.71 10.68 6.29 1.14 5.88 4.77 
0.67 0.34 ·o.4e 4.46 0.54 0.55 
2.06 0.87 7.58 7.16 7.92 8.02 
- -
0.23 0.12 0.17 
-
-
0.58 o.oe 0.07 
- -
99.14 93.90 100.14 100.00 100.00 
6.557 7.301 10.685 11.936 10.739 11.056 
0.125 0.027 
- - - -
1.876 0.937 5.274 4.031 5.209 5.004 
1.172 1. 798 
-
0.049 0.021 -
-
0.097 
- - - -
3.516 3.239 0.074 0.037 0.073 0.041 
1. 789 l. 781 1.199 0.216 1.122 0.903 
0.121 0.066 0.108 1.010 0.122 0.903 
0.569 0.259 2.614 2.462 2. 737 2. 752 
- -
0.034 0.018 0.025 
-
-
0.151 0.025 0.022 
- -
15.725 15.516 20.012 19.781 20.048 19.880 
Table .11 : Electron probe analyses of adularia veins. 
340(4) 2 34 ( 1) 118 ( 2) 
6 4 4B 4C ll8A 118B 118C 
Si02 64.41 64.42 64.11 64.12 64.73 64.56 64.60 
Ti02 
Al203 18.29 18.61 18.76 18.63 18.36 18.48 18.37 
FeO 
MnO 
MgO 
CaO 
K20 17.30 16.97 17.13 17.25 16,.91 16.96 17.03 
Na20 
Cl 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
No. of ions on the basis of 32(0) 
Si 11.971 11.964 
Ti 
Al 4.005 4.062 
Fe 
Mn 
Mg 
Ca 
K 4.101 4.014 
Na 
Cl 
Total 20.077 20.027 
304(4) 
234(1) 
118 (2) 
Drillhole 4, 304m 
Drillhole 1, 234m 
Drillhole 2, 118m 
11.907 11.917 11.994 11.968 11.982 
4.105 4.081 4.009 4.038 4.014 
4.058 4.089 3.997 4.011 4.030 
20.070 20.087 20.000 20.018 20.026 
Quartz-biotite sanidine porphyritic rhyodacite 
" " " " " (silicified) 
Rhyodacite lapilli tuff 
Table 12 Electron probe analyses of sericite 
234 (1) 118(2) 319(4) 158(6) 
2 4 5 lOA lOB lOC 100 2A 2B 4A 48 14A 16A 12A 24A 25A 268 28A 3A 
Si02 52.00 50.53 51.18 51.13 48.85 50.28 49.38 50.14 50.64 49.63 43.97 44.74 49.36 43.91 48.67 46.53 46.14 47.14 48.45 
Al20 3 31.00 28.44 31.10 29.79 29.00 30.98 30.81 29.08 29.47 26.35 25.24 25.06 27.63 25.11 27.92 26.54 25.23 26.64 27.47 
FeO 1. 78 2.67 2.14 2.63 2.65 2.30 2.00 2.91 3.05 1.82 2.12 2.08 2.41 2.37 1.99 1.92 2.03 2.27 3.15 
MgO 1.19 1.68 1.28 1.35 1.60 1.28 1.19 1.60 1.69 1.59 1.53 1.69 1. 79 1. 70 1.54 1.56 1. 75 1. 75 1. 74 
CaO - 0.16 - 0.13 - - - - - - - 0.13 - - - 0.11 - 0.09 -
K2o 8.74 9.02 9.42 8.97 9.86 10.20 10.05 10.32 10.44 8.26 8.19 8.22 9.30 8.40 9.11 8.68 8.37 8.69 9.91 
Na2o 0.27 0.16 - 0.16 - - - - - - - - - - - - - - -
Cl 0.05 0.06 - - 0.10 - - - - 0.14 - 0.07 - - - - - - -
Total 95.04 92.71 95.11 94.16 92.07 95.03 93.43 95.28 85.09 81.05 81.05 82.00 90.48 81.49 89.23 85.34 83.51 86.59 90.72 
No. of ions calculated on the basis of 22(0) 
Si 6.813 6.856 6. 741 6.811 6. 722 6.661 6.764 6.748 6.902 6.820 6.820 6.862 6.865 6.799 6.843 6.844 6.928 6.844 6.789 
Al 4.787 4.548 4.827 4.676 4.704 4.838 4.898 4.623 4.628 4.567 4.614 4.531 4.529 4.582 4.627 4.601 4.464 4.559 4.536 
Fe 0.195 0.303 0.236 0.293 0.305 0.255 0.266 0.329 0.340 0.224 0.276 0.267 0.280 0.307 0.234 0.237 0.256 0.275 0.369 
Mg 0.233 0.339 0.251 0.269 0.329 0.254 0.240 0.321 0.335 0.348 0.353 0.386 0.371 0.391 0.322 0.342 0.391 0.379 0.364 
Ca - 0.024 - 0.018 - - - - - - - 0.022 - - - 0.018 - 0.014 -
K 1.460 1.562 1.583 1.525 1.731 1. 728 1. 730 1. 776 1. 774 1.549 1.621 1.608 1.649 1.660 1.634 1.629 1.603 1.610 1.771 
Na 0.069 0.041 - 0.041 - - - - - - - - - - - - - - -
Cl 0.011 0.013 - - 0.022 - - - - 0.035 - 0.019 - - - - - - -
Total 13.569 13.685 13.637 13.633 13.813 13.763 13.755 13.812 13.825 13.624 13.683 13.696 13.695 13.740 13.660 13.670 13.641 13.681 13.829 
234 (1) : Drillhole 1, 234m Si/Al Fe/Mg No. of analyses 118(2) : Drillhole 2, 118m 
319(4) : Drillhole 4, 319m 234(1) 1.42 0.95 7 
158(6) : Drillhole 6, 158m 118(2) 1.46 1.02 2 
319(4) 1.50 o. 72 9 
158(6) 1.50 1.01 1 
Table 
5 
Fee 34.97 
MnO 14.35 
MgO 0.35 
Cao 7.60 
Total 62.27 
Fe 0.616 
Mn 0.224 
Mg 0.010 
Ca 0.150 
Total 1.001 
13 : 
9 
42.95 
13.05 
0.48 
5.33 
61.81 
0.673 
0.207 
0.014 
0.107 
1.001 
234(1) 
118(2) 
319(4) 
Electron probe analyses 
234 (1) 
8RH 14 15 
37.81 35.49 44.03 
16.12 12.58 14.61 
0.28 0.63 -
6.29 3.66 4.73 
60.51 52.36 63.36 
Cation total = 1 
0.603 0.657 0.679 
0.260 0.236 0.228 
0.008 0.021 -
0.129 0.087 0.093 
1.001 1.001 1.001 
Drillho1e 1, 234m 
Drillhole 2, 118m 
Dril1ho1e 4, 319m 
22 17 lA 
40.67 42.11 39.78 
14.50 15.88 15.65 
0.35 0.34 0.29 
7 0 74 5.50 5.70 
63.27 63.84 61.42 
0.617 0.639 0.627 
0.223 ·0.244 0.250 
0.011 0.009 0.008 
0.150 0.107 0.115 
1.001 1.001 1.000 
of carbonates 
118(2) 319(4) 
18 8 178 16 I 3A 38 3C 18 lC 4 I 17A 
41.90 15.02 14.57 12.67 40.28 39.73 42.08 42.50 44.42 44.46 0.41 
13.61 1.28 1.54 l. 30 17.29 16.39 14.11 15.93 13.71 15.02 1.09 
0.39 8.52 9.85 8.91 0.30 o. 32 0.27 0.33 0.42 0.26 -
4.75 32.80 32.63 35.11 4.22 4.66 4.75 3.11 3. 71 2.45 53.45 
60.64 57.61 58.59 57.99 62.09 61.09 61.21 61.87 62.27 '62.19 54.40 
0.671 0.204 0.193 0.169 0.632 0.632 0.669 0.672 0.696 0.703 0.006 
0.221 0.018 0.021 0.018 0.275 0.264 0.227 0.255 0.218 0.240 0.015 
0.011 0.206 0.233 0.212 0.008 0.009 0.008 0.009 0.012 0.007 -
0.097 0.572 0.554 0.601 0.08S 0.095 0.097 0.063 0.075 0.050 0.978 
1.000 1.001 1.001 1.001 1.000 1.000 1.000 1.000 1.000 1.000 0.999 
Table 
Sample 
33219 
30030 
30338 
33225 
30222 
30231 
14: Summary of mineralogy from 11 polished buttons of surface rock samples 
Location 
Nth. Baganite 
600m trench 
West Baganite 
650m trench 
East Baganite 
750m trench 
Nth. Baganite 
600m trench 
West Baqanite 
750 trench 
Description 
Buff, silicified rhyodacite, with 
small ferruginised zones of breccia 
and open quartz veins. 
Assay 18.9 ppm Au 
Buff, silicified rhyodacite with 
ferruginised quartz veins, 
1-2 ems. 
Buff-white clay altered lapilli 
tuff with chalcedonic and 
microcrystalline quartz veins 
1-5 ems. 
Buff, silicified rhyodacite with 
ferruginised quartz veins, 
open vugs, and zones of angular 
breccia 
Milky chalcedonic and micro-
crystalline quartz veins in clay 
altered lapilli tuff. 
As above. Specular hematite in 
quartz. Halloysite in vugs. 
No ferruginisation. 
Mineralo(l'y 
Quartz and specular hematite in veins. 
Limonite/goethite pseudomorphs after 
pyrite. Minor fresh pyrite. 
Gold intergrown with quartz. 
Specular hematite in quartz; gold in 
pyrite. Minor fresh pyrite. 
Specular hematite in auartz veins. 
Sulphides rare (pyrite). 
Specular h~atite in auartz matrix. 
Limonite/goethite pseudomorphs after 
pyrite. 
Small pyrite in siliceous matrix 
Specular hematite. 
Specular hematite in auartz mat~ix. 
Specular hematite contains inclusions 
of Ag 2 S , residual pyrite and gold. 
Table 14 (cont.) 
Sample 
30070 
M2 
34082 
714 
280 
Location 
West Baganite 
650m trench 
Near 34082 
Pani ridge 
525m trench 
Pani ridge 
525m trench 
On road, 3 km 
from Transit to 
the prospect 
Head waters of 
Sungai Jahaya 
besar 
Description 
Buff silicified rhyodacite, 
ferruginised and silicified low 
anqle shear zones. Quartz veins 
chalcedonic or open and vuggy, 
lined by prismatic quartz. 
Buff highly silicified rhyodacite 
with fresh disseminated pyrite. 
Zones of breccia (ems), with minor 
silification and strong ferruginis-
ation . Joints strongly ferruginised 
(oxidised sulphides) 
As for M2 
Grey hornblende/biotite porphyritic 
micrograndodiorite. Sheared and 
pyrite veined 
Pale green strongly silicified 
basaltic lithology. Pyrite veined. 
-Mineraloqv 
·Specular hematite in chalcedonic 
quartz. Very minor limonite after 
pyrite. Au in oxidised pyrite and 
in quartz matrix. 
Limonite pseudomorphs after pyrite 
common. Barite pseudomorphing 
pyrite (residual fresh pyrite left 
in centre. Residual magnetite. 
Limonite replacing pyrite in matrix 
of breccia. One irrecrular speck of 
Au in oxidised pyrite. Barite rim 
on oxidised pyrite. 
Inclusions of galena in pyrite. 
Pyrite with minor chalcopyrite 
intergrown in veins and replacement 
patches. No gold. 
Pyrite. No other sulphides. 
Minor limonite. 
Exact locations of samples are av.ailable from Plate 9,10 in Geological Report on the Gunung Pani Gold 
Prospect NE Sulawesi (Kavalieris et.al., 1982). 
Table 15 Summary of mineralogy from 19 polished grain mounts 
30222 
(1) 
30222 
(2) 
71(2) 
78(5) 
189(6) 
114(7) 
(1) 
210(3) 
10(4) 
20(4) 
80(4) 
150 (4) 
300(4) 
309(4) 
424(4) 
30222 
(3) 
Vein 
float 
114(7) 
(2) 
178(1) 
30070 
•· 
+lOOt West Bagan! te Quartz-hematite veins Abundant specular hematite. Au inclusions in qeothite after 
pyrite. As 2 S as rounded blebs in goethite, in specular 
hematite and in the quartz vein matrix 
150m. trench in buff clay altered 
rhyodacite 
-1001 
+1001 GP02, 71m 
+1001 GPDS, 78m 
GPD6, 189m 
+IDOl GPD7, 114m 
GPD3, 210m 
GPD4, 10m 
GPD4, 20m 
GPD4, 80m 
+1001 GPD4, ~SOm 
lOOt GPD4, 300m 
GPD4, 309m 
GPD4, 424m 
Au West Baganite 
adhering 750m trench 
to quartz 
Au adherinq GPD7, 114m 
to pyrite 
GPDl, 128m 
Baganite 
West 650m 
trench 
As above. Specular hematite and goethite pseudomorph pyrite. 
Specular hematite with pyrite (residual) inclusions. 
Buff rhyodacite, Pyrite with silicate inclusions, galena inclusions and over-
extensive chloritisation growths on pyrite. Au adherinq to pyrite, with associated 
of plagioclase pheno- quartz. Fine pyrite enclosed in anatase. Residual magnetite 
crysts. Fine partly with goethite rim. 
open fractures 
Fine-grained crystal/ 
lithic tuff; 
2% accretionary lapilla 
Pyrite with galena inclusions, other pyrite with only silicate 
inclusions. Chalcopyrite inclusions in pyrite and in galena. 
Residual magnetite. Anomalous pleochroism in pyrite. Specular 
hematite enclosing pyrite. No Au observed. 
Puff rhyodacite. Plagio- Pyrite. Galena inclusions in pyrite rare. No Au or chalcopyrite. 
clase and sanidine Bladed silicate crystals intergrown with pyriter possibly anatase 
phenocrysts replaced by after hematite. 
chlorite. No joints 
Buff-grey stronqly flow 
banded ·rhyodacite. 
Irregular, Fe-stained 
vuqgy fractures. 
Assay 5. 84ppm Au 
Rhyodacitic agglomerate 
or breccia. Matrix 
sericite altered + 
chlorite, Mn siderite 
replacement of plagio-
clase phenocrysts. 
oxidised rhyodacite 
lapilli tuff 
Oxidised rhyodacite 
lapilli with quartz 
veins (.:;, lcm) 
Pale green rhyodacite. 
Minor ferruginised 
fractures. Fresh 
Pyrite + adularia or 
open fracture. 
Green-grey rhyodacite 
chlorite and Mn 
siderite alteration. 
Green rhyodacite 
Green-grey rhyodacite 
Chlorite and Mn 
siderite alteration. 
Grey-green lithic 
tuff, chloritised 
matrix. 
Disseminated pyrite 
Buff silicified 
rhyodacite, 
ferruginised 
fractures 
Pyrite with galena inclusions, replaced by Au. Au reJ=lacement 
accompanied by quartz ganque. Anatase enclosing pyrite. 
Residual magnet! te. 
Pyrite with galena inclusions. Pyrite intergrown with quartz. 
Au with galena and pyrite. Large galena enclose pyrite. 
No specular hematite. 
Specular hematite common, in sheafs and aggregates, 
Pyrite with silicate inclusions. Most pyrite replaced by 
Most pyrite replaced by goethite. 
Specular hematite abundant. Most pyrite oxidised pyrite replaced 
by specular hematite. Pyrite intergrown with chalcopyrite. 
Ag 2 S in hematite. Galena inclusions in pyrite. Specular 
hematite encloses adularia. Minor Au. 
Specular ,hematite abundant. Pyrite with silicate inclusions 
more abundant than pyrite with galena. No Au. 
Pyrite with silicate inclusions, rare pyrite with galena 
Some pyrite replaced by qoethite. No gold. 
Pyrite with galena inclusions. Large pyrite show multiple 
growth + s.ilicate inclusions. Anatase after hematite 
inclusion in pyrite. Au with ~alena and pyrite. 
Hematite pseudomorphs in pyrite .with galena inclusions, minor 
chalcopyrite overgrowths. Residual magnetite. Au intergrown 
with pyrite and galena. 
Pyrite with galena inclusions. Some pyrite intergrown with 
anatase. Fresh maqneti te. .No Au observed. 
Au with unidentified green-grey inclusions; pyrite with galena 
inclusions. Au adhering to quartz crystals. Magnetite 
partly altered to hematite. Specular hematite. 
Marcasite and qalena intergrown. 
Marcasite in fibrous masses 
Minor Au in quartz matrix. 
Pyrite and gold interqrown 
Pyrite with galena inclusions 
Corroded magnetite 
Au intergrown with galena 
Pyrite with silicate inclusions, none with galena 
Abundant specular hematite 
most pyrite oxidised to limonite/goethite. 
Table 16 Summary of results of XRD and XRF Scans on 
heavy mineral concentrates. 
Sample Location 
419 ( 4) GPD4, 419m 
224(1) GPDI, 224m 
33225 Nt.h.Baganite, 
600m trench 
Qtz.vein From Baganite, 
float above 650m 
trench 
Breccia Near GPD7, 
525m trench 
33219 Nth. Baganite, 
600m trench 
30231 West Baganite, 
750m trench 
30338 
34082 
30030 
East Baganite, 
750m trench 
Pani ridge, 
525m trench 
West Baganite, 
650m trench 
71(2) GPD2, 71m 
78 ( 5) GPD5, 78m 
114(7) GPD7, 114, 
174(3) GPD3, 174m 
XRF scan 
Fe,Pb,As,Sr,Zr 
No Ag,Au 
Fe,Pb,Zr,As 
. A o M1.nor g. 
Fe,Pb,As,Ag,Au, 
Cu,Ba,Sr,Zr. 
Fe,Pb,As,Ag,Au, 
Poss.Cu. Ba,Sr. 
Fe,Pb,Ag,Au,As, 
Zr. 
Fe,Pb,Au>Ag~ 
Poss. Cu,As,Zr. 
Fe,Ag>Au,Ba,Sr, 
Minor Pb,poss.Cu. 
XRD 
Pyrite, zircon, 
apatite. Poss. 
galena. 
Quartz, goethite, 
barite, Jarosite(?), 
marcasite, pyrite. 
Marcasite, galena, 
goethite, barite(?) 
Jarosite(?) 
Quartz, goethite, 
barite. 
Pyrite, goethite. 
Hematite,quartz, 
goethite, barite, 
Jarosite(?) 
Fe,Pb,As,Ag. Poss. Quartz, goethite, 
Cu.& Ba. Minor hematite. 
Sr,Zr. 
Fe, Pb. 
Fe,Pb,As,Au,Ag. 
Minor Zr,Sr. 
Poss. Cu. 
Goethite, quartz, 
barite. 
Quartz, goethite. 
Fe,Pb,Zn,Cu,As,Ag. Pyrite, quartz. 
F:e,zn,Bb,Cu,As. 
Fe,Zn,Pb,Cu,As,Ag. 
Fe,Pb,As. Minor 
Zr,Sr. Poss.Ag. 
Pyrite, galena, 
apatite, anatase, 
sericite,quartz. 
Table 16 (cont.) 
Sample 
210(3) 
150(4) 
300 (4) 
30 9 ( 4) 
390(4) 
420 ( 4) 
Mn 
355(4) 
419 ( 4) 
Location 
GPD3, 210m 
GPD4, 150m 
GPD4, 300m 
GPD4, 309m 
GPD4, 390m 
GPD4, 420m 
Mn nodules Pani 
Pani ridge 
GPD4, 355m 
GPD4, 419m 
XRF scan 
Fe,Zn,Pb,Cu,As,Ag 
Fe,Zn,Pb,Cu,As,Ag. 
Fe,Pb,Zn,As,Cu,Ag 
Fe,Zno Minor Cu, 
Pb,As,Ag. 
XRD 
Pyrite, galena 
Fe,Pb,As. Cu,Zn,Sr Pyrite, quartz, 
sericite, anatase(?), 
galena(?) 
Fe,Pb,Zn,Cu,As, 
Ag(?) 
Fe,Pb,As,Zr,Rb, 
Sr, Minor Cu,Zn. 
Fe,Pb,Zn,Cu,As(?) 
Fe,Pb,As,Sr,Zr. 
Cryptomelane(?) 
Elements in XRF scans listed in probable order of abundance. 
Identification of As based on AsKB 
(As K 
a 
corresponds to PbK ) 
a 
Determinations using Au, Mo & ·PJl x-ray tubes at 60kv, 40mA 
and pressed powder samples. 
Table . '17 : Electron probe analyses of gold 
Part (A) 
SAMPLE LOCATION DESCRIPTION 
31302 Bulk sample No.1 Pale yellow gold 
Pani ridge, with irregular 
425m trench morphology 
0.5 - 2011m. 
Some gold 
enclosed by 
limonite 
31052 Bulk sample No.ll As above 
Pani ridge, 
425m trench. 
Near adit 4 
31052 II Dark yellow gold 
rimming grains 
31325 Bulk sample No.2 Pale yellow gold 
Pani ridge, with irregular 
425m trench morphology 
0.5 - 2011m. 
31325 II Pale yellow gold 
(lighter shade) 
34180 Bulk sample No.l5 Pale yellow gold 
Pani ridge, with irregular 
525m trench, morphology 
near GPDl 0.5 - 201-lm 
Part (A) : 
Analyses performed on the TPD electron probe. 
Research School of Earth Sciences, A.N.U. 
(Electrum) 
Au% Ag% Cu% 
( S) (S) 
79.15 20.68 0.175 
78.94 20.88 0.187 
( 1. 09) (0.04) 
98.83 0.99 0.18 
(0.16) (0.004) 
80.52 19.31 0.174 
(0.34) (0 .002) 
75.94 23.89 0.172 
(1.03) ( 0) 
79.82 20.01 0.173 
( 0. 85) (0.004) 
Normal operating conditions; 15 kV accelerating voltage, 3.0 nA, 
100 sec count time. 
(S) Standard deviation. 
Refer to Fig. 1 for sample location. 
NO. OF 
ANALYSES 
(on separate 
grains) 
9 
10 
2 
6 ;-j: ~ 
-q 
¥ 
~ 
¥ 
~t 
:;: 
~ ~ 
5 ~ ~ 
~ 
.}: 
4 
5 
Table '1 7 (cont.) 
Part (B) 
SAMPLE LOCATION DESCRIPTION Au% 
31325 Bulk sample No.2 Pale yellow gold 81.82 
Pani ridge, with irregular 
425m trench morphology 
0.5 - 201Jm 
300(4) GPD4, 300m Pale yellow gold 74.57 
Baganite rimming pyrite 
78(5) GPD5, 78m Pale yellow gold 61.96 
Baganite 
30222 West Baganite, Concentrate from 62.88 
750m trench quartz-hematite 
veins. Pale 
yellow gold, 
often enclosed 
in oxidised 
pyrite 
Analyses performed on the CAMECA electron probe. 
Research School of Earth Sciences, A.N.U. 
Operating conditions 40kV accelerating voltage, 40nA 
100 sec count time. 
(S) Standard deviation 
Refer to Fig. 1 for sample location. 
Ag% 
(S) 
18.18 
(0.56) 
25.43 
38.04 
( 0. 34) 
37.12 
Cu% 
<0.03 
<0.01 
<0.01 
gener-
ally 
<0.01 
Max. 
0.05 
NO. OF 
SAMPLES 
13 
2 
2 
27 
I 
Sample \oco~10n 
~ eterwunai1o ns. 
..,..,.,.--, 
" ' ~ 
/ I ' ' 
I - \ 1~(5) 
I GPD68 \ 
\ \ / / \ 
\ I/ 
I / ' 
1 GPO 5 
/ 
Bulk Sal'll?le 
No'2... 
'31'3'2.? 
8 ~POl 
8 G-PD3 
• 6 C..?Dr 
Gunul'\q 
Pant 
CAMP 
8ulk Sc:n..,ple 
Noll 
3IOS'k 
Bulk Sample 
No \5 
14-lllO 
----~--~~ 
Table 18 : Electron probe analyses of Pyrite and Chalcopyrite 
714 (pyrite) 714 (chalcopy) 30222 53 (5) 
1 2 3 4 5 1 2 (pi) 1 2 3 
Fe 46.79 46.47 48.13 46.39 46.83 31.79 31.82 46.52 46.37 46.69 53.29 
Cu - - - - • - 32.93 33.05 - - - -
As - - 0.31 - - - - 0.47 - - -
s 53.51 53.53 55.04 53.61 53.17 34.48 34.67 53.02 53.74 53.92 53.71 
Total 100.30 100.00 103.48 100.00 100.00 99.19 99.54 100.00 100.11 100.61 100.00 
34082 280 
1 2 3 4 5 6 1 " 2 3 4 
Fe 46.33 46.82 45.81 47.37 46.40 46.55 45.52 46.32 46.32 46.37 
Cu 
As 1.12 - 2.30 - - - - - 0.19 
s 52.55 53.96 51.88 54.14 53.60 53.45 52.35 53.68 53.49 53.63 
Total 100.00 100.79 100.00 101.51 100.00 100.00 97.87 100.00 100.00 100.00 
Location of samples: 714 Table 14, Appendix 6 
30222 Table 17, Appendix 6 
34084 Table 16, Appendix 6 
53(5) Drillhole 5, 53m 
280 Fig. 2, Appendix 1 
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26.35-32.25 Auto brecciated 
d-brown. Porphyritic,40%phen 2-3mmJ 
banded, 45- 7'rY' wriable 
coatings and 
\ Weak pervasive CY alteration, and fracture 
e-oatings. 
Strong ·recrystallisotion and qua veining 1n thin section 
suggests a intrusive contact a 32.25m 
. 32.25-100.50 RHYODACITE . CY- silica ion, porphyritic 
J I 
. J 
' 
(FX-QZ phenocrysts), scattered .. icified veinlets, poorly deveiOP,ecl 
flow pending; patchy pervasive staining. Generally --buff- grey colour. 
;•' ~: . · . fr,~oto~ - lap~li . kltf and o " rich. toyers. ,. . r·- ' · 
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... , ~ "t~ ·_ooit ()r:-obobJY c~rresoof19s fo the argillic altered sequence } . 
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""''""".,'"r•tic with' ll 
ment. · W6!Qkty stJicifJ6d 
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' 
163,30-164.30 .scattered lapilli Trn'"'"'.an,rc. lheterolitt\icl -Grooofiohol 
contact(?) ' to lapilli tuff . 
164.30- 213.70 LAPILLI -TUFF Heterotithi ash motfi~ 40% 
' ' lopilli fragments - angular to . uiQr' st~eat<y sec:Nmentory 
flow teKtures (fras'r bedding )li parts. Simil~r to 10(,50 ~ 1~2.~. 
166.00-118.30 Flose.r struc contorted tcyerir•9 
at variable d~ps. 
Thin section shows strong sation of litrbology t particularly 
finer 05h layerS j ciJICife nTt'lt"'~mll)nt Of feldSpar 0ri.ct -". 
dissemtnat$.d .PYrite . 
~87 00- 191.30 broken 
..... 
I , ·/ 
202.20-206.10 
206.10-
fragments 
'I' 
,, 
J ! . 
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G EbLOG'IC NOTES 
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' .-Ill . . 
' 1 40% ·pt-.n:.2-3mm~ 8-<iuartz, av. 3rnn 10%, biottte 5°4 
' consplenCU. in fresher ports . 
I ~ 
f floW Joyef!d or streaky layered (near top ofdepositioncil unit;>} . 
1 Strong argill,!: olt!rQtjon 
' (weather~ng,) near surface. 
: Sub-vertical ferf't91nised vuqJyfractures (open ) 
I Pmttled Utnonite storing vor iQbte 
I r Miler smeifted tones characterised by pervasive 
!. f. otange-red hematite dhenrtion . I .. I ! Minor. itrter:~ed lopHii tuff and ash layers · 
"!· Otp~rolty tow ;0-45°. . 
t , . 
I : - . l 
I 
l I . 
Streaky loyertno gradually dissappears at~ m 1 
rhyodacite becomes mas:sive ,tTOrnooeneous. 
overf)'ipg.unitiS slightly .more 
l&l"'ee(~s~fn:G~hlin:JI; finer gralrled · 
~o(Mrtat .nAtV'DA of pei"VVsive hemat 'nmiiU't'11tiiV\ 
I 
. t Ba!a of o-xidotl.on t~rtoble ) at 127. 00 m 
I f . 
. _UthOiogy ds$lb0ve, tex.ture varies from relatively 
' hOmogeneous pofphyritic rhyodo~!!~ ~ streo~l'- _ 
I klyered { flo~ structure ) cJ,o flow bonded . 
. Variable limorite ateration mainly on sub'o'ef"Tical 
ferruoini sed VU9iJY fro~ures 
Minor loBi IIi t~tf .i,ntetbjjts~~~~~~~;;r:-~=!::::..~L-:~=i~~~~~#:-: 
~' .. 
I i . 
1 ; Contact tronsHio"ol ,progress i>Je brecciation grading t ·J iQto a~lom,erot~ -
f .. t"OismctW ~-.colour ogglon'lerote: poleg-een rhyodacite 
·1 · 1 • ctosts ~o (same lithology as above ) In o dark ~rey matrU< . 
11 ~- ' Oasts ongular,often forming 
, \1 dis r utfed fabric whent t:t; they could be 
; ~sembled wi1h removal offtle ITIOff'ix . 
• .1 Minor ~im tuff tl'llterbeds . Otp o-45° 
) 
I 
; SevemJ. massive zones, brecciated but without I ~ S&parotion d fragments These have 
· trorisitfoncil relation ships to the agglomerate . 
· teo 191.35-193.95,199-oo ; 201. 60; 201.60 (- 204·00 
. Some zooes shoW evtpence of flow, given bV 
. foliation cl the m<rtrlx around The clasts 
I (augen -like' t'eKtun.s ) 
I • 1_ 
I ' " T i ; 
• i 
' f I ·; 
-If 
r . 
1 216 .30- 232.60 Buff pale g-een agglomerate, 
. the grey 0'3h matrix absent ; instead a 
s1milar coloured crystal tuff motr'1x 
-~ - -- ---
Grades to a matrix rich type pyroclastic ,but 
with smotlerclasts(topllfi} ,greater de oree or 
. SOrtino and some fobric alignment. Dip 30° 
Matr:lx~dark grey, overage 30% 
-:----+-- ' 
, : ! Coo~& lexturO lly variable ogg lomerme ; mom X (Xlle > 
c,rysto.f rtch. Mineralogy os abOve . 
j' ' 
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Porphvritic rhyodacite 50% phen 
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NOTES 
Feld : tz 3 :1; 5.% Bi 
consp cuous . Aesenee of feldSpar 
rysts . 
Contacts sharp 45° top·8 bottom 
. . 
Sh~r soo·to co~ axis 
·~ 
Chlorite /pyrite on -fractures . 
. . 
Chlorite+qoo~z infdlino vuos 
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